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Abstract of JP631 7587 

PURPOSE:To provide a polyclonal antibody against human nerve growth factor (NGF) proteins. 
CONSTITUTIONS polyclonal antibody is prepared from the immunogen of active human NGF proteins 
where a molecule contains six cysteine residues, and each pair of the cysteine residue on the first and 
that on the fourth from the N terminal, the second cysteine residue and the fifth one, and third cysteine 
residue and the sixth one makes a disulfide bond. A polyclonal antibody obtained from the antigen of 
this human NGF can be obtained as a mixture of various kinds of antibodies which recognize many 
epitopes; therefore, a trace of NGF can be measured with high sensitivity. 
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(57) [5»] 

ism thttgj&BB? (thNGF) -sefiicwr 

JURATS 1 m<0'>Xr-i >ffiStS4#B©->X 
»2#acD->Xx'f>SSa:»5Sg 

6#s©$'X7H , >8S£tat. -en-en^x^^ 

*5B"PJ©t hNGF£$IjKtl,T1§fcj|*'J*n 
©E^«JtUT#6n. 8r>T. «S©NGF£»«a? 
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(2) 

1 

[»#«l] »T«ffc6aoj'Xy-f>WI**U N 
*ffl#&8*.TmiSB©->Xx-f >8Sfc!l$4#B© 
yXfOSSt*!. S2#g©->Xx-f>SSt®5 
#B©fX7M>g&£i:rt<. »3Sa©->Xx^>SS 

tssesaoi/XT-osst^. ^-n^n^xji^-r 

[»5R®2] thNGFgOBtf, thNGFSSe* 

3-v?bm& : i-£%t}i9fr--v&nm&2n> to 10 

iiB*©$t#. 
■r* t g f m&zom • 

[»*«4] »$fcg88£^frft5§f#«3iE«©l& 

[8?H©i*iBlfct&9>I] 
[000 1] 

[S36±©?iJffl^] *58Wit MflgfifcgB^ (t r- 
NGF)SeH&ftaStUT#&n-5^U^n-^ # 
tn#*±tR©fflj£lCWT3. 

[00 0 2] 

[ft#©8ffi] WgJSfiB'Hnerve growth faclar/N 
G F)ttW^W ^^l^-xaevi-Moantalciol) [7 
-^7^ Xi-H-? 7*x3- #7 1MX> 
X(Ann.N.Y. Acad. ScDH, 3 3 0 (1952)]:fcJ;tf:J 
-X> (Cohen) &[:/a->-i?>yx *7 *f ^-> 3 
7*5*5- :*7 «MX>X a-XXX-(P 
roc. Natl. Acad. Sci. USA)4_0, 1 0 1 4 (1954)]lc 
AoTajiati, *ffl«»6*©*Ht, «g*5J:tf4#lc 30 
<&gfc**H?T?&*. fiifi. NGF«tf>fi#g»fc* 

C t*»93 &*CanT* 0 [a7t^ — (Beht I), 
*7 Xa-OIMxVX (Journal of Ne 
orosclence) 6, 2 1 5 5 (1986) ; S<t>(Eataaaka)9. 
T4«.u*f*>Y 'JD— ?(Dev. Br 

aluRes.)3_9, 8 5(1988)]. 7^y;W7-J»t{5J6 

5y h©ffi«KNGF€;a4t«.t, Ett»£©9!c8*< 
B»6tl* [*-f ^-(Nature). 3 2 9, 6 5(198 40 

9)] *Att«s5©»aaituTfe»^*n 

[0 0 0 3] ttT2X®TB<k01MI3n/S:NGF(7 
SNGFM*. o, 0. r©3S©tJ-:/:ix»/ hfrZti 
*«£#(aj/3ri)T*D, -€-©5-&©31}-^a.=y h 
lC©*NGFgtt*tBJe»e,nT^<5. /JD-^a^^h 
(J3NGF, 2.5S NGF)lil 1 8fi©75yK*» 
6fc*|i>|-©#l>^:/?-F©2g#T*9. *©75y 
KfiB?iltt7^yWyxw(Argelettl)ty7 7 Y*sa*> 
(BradshawJC^Dv—^vyx :*7 +f ±->a±;i/ 50 



ftHW6-3 17 587 

7*r3- *7 •y->fx>X a-XXX-(Proc. 
Natl. Acad. Sci. USA). 6_8_, 2 4 1 7(19n)]ICj:o 

[0 0 0 4] X3y r- (Scott) 6ttY^X/3NGF©7 

n-^LTfflWr. T^XSTKcDNA^-f^^U 
•?9X/3NGF©?0-->^fc{£;!jl,fc[* 
-f^-Wature), 3 0 2 . 5 3 8(1983)]. S&IC7 
^'Jy^flJIlrlcW&ttT^XjSNGF cDNAfcTti 
-ytbTfflV»T. t hyyADNA©7-f^5'J-*> 

6NGFfiftTF£i7D-->^u *<D&&mmnf>e>m 

£Ufct hNGF©7SyKffi5W«TC7XNGF©-?-tt 
£9 0X©ffl^ttSWr<5di^tfc[*-<5 1 v-(Na 
ture), 3 0 3 , 8 2 1 (1983)]. 
[0005] 

mWt)W&t'<£&m) ^©i^lZt r-NGFSfi^ 
\ti7U-~>if^nx^ifi, 4#a>Skr-NGFj!><tfc 

ta • mztutn&mzt/vzu^. t hNCF^ft 

*^«asnJ5;^gS©lt?tbT. ^*Tiil,Tfii 
-?£XNGF£i#£ffl^TV>fc;fca£#ASn*. 
[0 0 0 6] 

[fMS&»ftf 5fc»©*g] *fgWt&tt, t>NG 
F£&W-£Sf*BtoT. ffi&A.gfc ^NGFSftg 

•d T t h N G F fcfcffl • Elf* Z bifl p]|g-C»5 d t 

KWtt, (1) # : ffK6<@©->X7M , >$£S£*U 
N*«a*> 1 #B©->Xx-f >SStS4#B 

©->Xx^>SSt^, ^2#B©'>Xx-f 
5SB©->X7 i 'f>JS«t^ SI3#B©S'X7 1 f>38 

stii6SB©->x7-f>ssi;*t. *n-en^x;v7 

-f FISSl,TV>S«tt&t M*&S£HT(NGF)ge 

(2) ±E(l)83«©tt#:€rffl^«.Ci:S1$ai:-r5t 
hNGFgBR©#ffl • JESSsT**. 
[0 0 0 7] *»W»C*»tSb r-NGFgaSSfctT 
tt, t hNGF^i^CAx-O^fen*. 
NGFi LTtt«&fifi*©?c)!8«»fiH*©>b©^«©t> 

©, aef-i^«*ttic«koajtsnfct>©*W6n 

*. bhNGFttTtt. sa©0#«rii&n&i2 

o<a©75>S6rr*"b©*wstK Kt hngf 

gagtt. khNGFg|3SS3-H1-*afi^fe^tJ 

lfi*««4t&t hNGFgaRT»*it*W*UK 
t FNGFCAH >tUTB. J?X;V7-< K<SSUT 

^^^©efiw^x^oasew-©. 7c©^u^ 

^H**V»lig(3g©75/KEW2Sbfct>©*t 

s/K©m 4fi©75ye's©B«*w^n5. u 

fcd^T, KAx'T>tt±iaL.fc» : ft't6ffl©->XT- 
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3 

•f>S»SWt*fcOT*5. K73 yK©ftlDt L/T 

tfsns. K«itf7syK©fc«iLm 4>fc<tt> 
t> 1 i@© t h n g f m&7 s j mmwj s / mvs» 

SnTV^fcO*WSn-S. t l-NGFtC^<tt> 

i<a©75y£mtai/r^*A5^>icfcttS4>fc< 

£t>lffi©75yKfcLm *7*F«»W*iifc 

^^Htt^^n/iut)©-?**. tinnsn-o><&7 
<«. t hNGFt«Htt(^a^-)*tg8e,enT* 

0, ^8©ffitt£^-f *>A<£©75/KE#l©-68 
fc^tt-f^Ta^fSn*. fc hNGF©4>ft<<!:t> 
li@©t hNGFS!«75/BE^aLT^SAx-f> 
C*»t5^StT^S««75yg!©»:tL.Ttt. th 
NGF©fta&£fc:b&H89fifiT'&«kK KKfcig 
AT-f>C*»t5.75yK©Sc«, 4 l«K±TfcSC # 

[0 0 0 8] t hNGF©'>^<ifcHB©t KNGF 

\zmZf&&2tlZtil04>t3.< th l(@©t hNGFflt 
£75 ./&©&■»: LTtt, t FNGF©ftgtfcfcfcfcte 
WE9<5H@Tt><k^. B«Sn-5M©««75/K©« 

turtt. j/xf-f >£W©t>©at$tf6n*. s&<* 
ttKom&r 5 / r 1 1 t ->x 7-f >&#•© t> © £ t 
m 7x^5*>k, 7;v*-x yy-». -by 
>, /ty>&£#$tfstt<&. B»$nfcgij©75y8 

tLTtt, fciAtf, 75/8S©S*tt, 

tt«ffi©/&T. Bftsnsii^syKtiigfcsfi-H 
€:t>Ofc©Sa*. ^WlCUBftSn-5KI©73>'Bl 
*J7X^5^>B©«^lrli, B«sn&»t©75/ 
&il<T7X/*5*X XW"X>, /V)>, 7x=.)l 

75=x 7;^>^if*t^f5n**t, mzrw 
7;^=>*^$uwfi«sn*m©73/ 

B^7;^->©«-&Ctt, BftStl&*t©75yB • 

5-X 7X/*5*>K*t$tf6n**t. ftfc$0V*5 40 
>«!»tlV>. S&*n*M©«fi&75y'K*ty'Ji'> 
T*S«Sfc«. Blftan&*i:©75yKttTtt, 
xi/*rx D-f-», 7x-;w75rx tux ? 
;v*s>K. 7;^x>&if*tW6n. fticxM-x 
>**»*u». B»sn^iKr©«i«75/K)6t-fey>T 

**«^ICIJ. B«Snfc»t©73>KtUTtt. ;* 
75=>, D-f->>. i/XT"f>, tfJVfS. 
>, 7;M : x>. 7Xn5*>B&£ataiStfen, »K 
*?*->tW*VU. fi«<*n*6a©«{S7S/8;&» 



4WP6-3 1 7 5 8 7 

Tli. -fe'JX n>f5>>. yn«J>, df>J-», iJv 
>. 7Xrt7*>«&£at$tfSn. ftlC-fe'JXMfS 
U>. BftStlfc*i:©75yBtL,Ttt» 7X/X5* 
X y;k^5>. 7JP*=>, XW-X 
>. t'JX D-fi/XWfSLK ±E©fi«»C*3ViT 
tt. 2tt±©fia$p|P#lcff!SoT 1 biV». KAx-f> 
«. -hl2bfc#J)P, fcfll, Bft©2^*fctt3^)*t»* 
£fc>3ofc*>©T'b<}:K 

[0 0 0 9] KAx-f >S:fijg-rSfcJ6l*tt, ftjgfigffi 
£fitt$£8£&ffi(Site-directed!DUtagenesis)ft<t&ll 

Uather.R.FJXtf^x-f ♦ e- • kny£(Lecoq,J. 
P.), ^f-fyJ' •X>i>r7'J>^(Genetic Engi 
neerlng), 7#xS y *7^X*fc( 1 9 8 3^)313 1~ 

5 oh. «c*sn-o>*. ^•u^i'p^Hirm^s 

n&XSR^ttX^ • X5X(Snith,M.)RtfXX • *7 
M Gillam, S. ). i?x.*T4y!> • X>5?X7U>^ : 
Katm TV^A^WXttO 9 8 1$)3#, 1~ 
3 2H. CiftStVO**. 

[0 0 10] KAx-f HfS«jiji^&Sig 

(a) thNGF©«aa£?©l*8fr6fc31*«D 
NA£SS*8£JM**y F7"7-f v-taia 

^3-tt*(i© i *ta-pft#-r^#7s ;m\zntz 

3HX Xtt«-&tCi:0i©3H>i:W-&So<57> 

07S;8Hf<M3HX X(*«^IC«kD7>^-fe> 
X- b'jywy ht©^-aii^©IEr)T!4K ) 

(b) DNA#iJ*7~ tflCiO^-fT-Sftg^-a-, 
^«8^Stt'sf-D-fift:(heteroduplex)S}g^S-&.S, 

(c) £©££ggttAxnrS#£8«-r.5. 

[0 0 11] *»WefflVJ6n*h HNGFHSR&3 

-^e^n-xv^fci^T^enfct)©. 
^«IC*-3T#6tlfc"&©&£*t^^6n*. khNG 

FsaRS3-HT&ae^©j'D-x>ytt, «a« 

*"fy*-(Natore). 3 0 3 , 8 2 1 (1 9 8 3)££« 
SnT^**jiTffft5J:t*»ttl*-5. ±E©«fc5fcl< 
T#^n*t hNGFgafl*3-H-r-5Bfi?ttBW 
lC±t3-€-©**. *<£>^ISWfS»*T«»rbTffiffl-r5 
rt*tTt4. ±f2TM§£tl£k KNGFSSHS3— 
Kt«.ffle^S7D^-^-©T85^a«8-r*^, C© 
hNGFga8£3-FT-&DNA©5' t£S£\Z 
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'« 1 



5 

^T-Jl^T^FSa-Ft-SDNA. $.1t\Vstft)\/ 
fcfc©T&ntf<5JTfcA<, flttflliLTtt, tK "7 

tt, fcK 7yK T^X, 9^. *J<fct;x9 HJ©N 
GF©7"D^:^Ffc£a<#tfe.ftS. ±fB©2f8i©te 

t&££S-B-fc©?i, ®SA^Dx7— KT«)l?rf-5C:t 
KJ^Tt FNGFgaR&ftSCi'bTt*. 
[0 0 12] ±l3©thNGFSeiiS3-H-r-5DN 
A£££m>Ti!ittlSJBffl©fc hNGFgGfSSSK* 
^-SflftgTS. t r-NGFgagaSH?*-©^ 

tcffl^s^^-tbre, «»ja«pbr3 2 2*j:r; 

^ORg*. SV4 0^^3'- Si'AfcfD-V'M 
L'r-D'MJl'X^?*-. BKy<i)\>% 

a*, ebwm, miG'\;i<^;*'MJi'Xfc,!f©s&tt 

^-K^STn^E-^-tLTtt. Ifrtt*fflBST«8tE 
T-5fc©T*n«^1*nTt)«k<. SV4 0:/ 

O-E — 9 — , LTRt/D*-*-. ^^n^^-f ^ 

©B*fc. X>A>D— , RNAX7*7'f-»^©->if 
7"Jk #'JAftJD©->£f-*-Jk SiR7-#-fc££ffl^ 
5. 5gSH??-«#j&t-Sjma<m&»T<&»). ff| 

tWi7- ^nA->^(Molecular Clonln 
g). 7 7#7HJ- -7-3.7^ n-A-F X^'J 

A— A— 7*7 h'J-(A Laboratory Manual. 
Cold Spring Harbor Laboratory) (1982) ictBKcS 

[0 0 13] C©«fc3ICLTftfiLfctr-NGFgem 

m*.i?f-&m>Tmm&z&mR&rz. mm 
^-cHoaa, Te7XL«iia. twcutib, 

TtfX B A L B / 3 T 3 ttfifc 'J >A8**»I 
B. ttAtfV7XSp2/0fc2*i#tfStl*. Att« 

(Crahan^HsC^DdiJ-f Virolory). 52, 4 
5 6 (1973)]fc£l&tijStf6n*. K±©*5ICtTth 
N G FaS^* *-T«WfcftStlfcS^»IIB!W# 
•5. 

[0 0 14] ±!3©t hNGFgaRKS^^-TJg 
RteJfc3nfc»tt8»fi£ffl t F N G F gSSfifc? 
€:ft«lw»SSit5^ffitl/Ttt. tFNGFgfiBB 

sk* ^-*j»A«)is©S!!e#icia*.a*n-s^j* t . 



(4) ftHi¥6-3 1 7 5 87 

5 

»AJMfc*V>Tfc FNGFgaHf8£^*-a<58!e 

*. fflt©8SKIi. toXMVt HDiSIKS7C»Si(D 
HFR) &£?££©««* [5?*-^* *7 tl/ 
*a5- A-f ^•□^-(J.Mol.Biol.) 1 5 9 , 60 1 
(1982)] £*Jffll/tt FNGFgag©4gS£Jg*$ 
i**^*!-?**. te^B<Btt$nfc»tt«ffitt. 2D 

8ssnft«ittfflfi(i'n-»*s«'r«)^ftSft»a^fli 

10 TfeO. S^fJ^. Vol.5, No. 1 

1, 1 9 8 7 (¥±tt)HEitSnT^*. afcWKfc. 
k hNGFgagjte^t«lcS«?7-*-fi^S}i 

- & b F N G F g BHS^Ffc * -fcSHiTW 

fi©hhNGFgaHfie^ti:fclC^-©^^^-IC 
i&A-frl* lcntelC«A(co-transformation)bT i bA 

cine.©aw7-7j-tLTtt, wAtf^tHnsi 

Kii7CfiS*(DHFR) WVh^t-KMTX)B 

a? m . ?55>>*7— tf» EcogptfifiT(337xy- 

AKStt). neo3H£T(G4 1 8ift)fttWf^n 

s. a sic z.0^\zLxm^-ij-m^x%^> 
tiw<fco. fi£^&tt©isg*t6£rr*££fc«ijiaflc 
[0015] ^©«t5icbT^5nfc»ittaeBas*s-r 

Jg»iL/Ttt. fctAtfO. 5~2 0^©Ji&i€^ 
l(afSS-&trMEM«flfi [-^-fX^X (Science). 1_2_ 

2, 5 0 1 (1952)] , DMEMtgte DOi?-(Vir 
30 ology), 8^, 3 9 6(1959)]. RPMI 1 64 0J&* 

[?*-±)V if? 7^'J*> ^x^*^ 7Vx 
X-5^3>(J. An. Med. Assoc.), 1 9 9. 5 19(19 
67), 1 9 9«« [•7n$<-?>>fZ *7 ViMX 
7-4 X^X-^U^>h A-f^D^^xW 

•>> (Proc. Soc. Exp. Biol. Ned. 71^ 1(195 
0))] ] tiZifimibftZ. pH»i*56~8T*«)©*ta 
*L/V>. «ttttS#»3 0'C~4 0t:T«)l 5~6 0^ 

[0 0 16] *Rwefflv>6n*khNGFgaKi*ffl 

geH*»«tt*6ttui-r*KR(tTtt, *tt«4i«© 
^sransssift. £»*7xs»*j8*&£©gaa< 

ttfflS#trS«»* r- 5-f h >X- 1 0 0 ftif©^®S 

tt«'j^^tis«ffi^iceaga£!»ffl$ii-fc©'fe. awm 

iciothNGFgaa*^tf±fitt^*m 

vwsiewiftffia^jiisiwBfeici^Tfflsa&jeauft:© 

^. ja^BtCiDt hNGFgaRS^tj±Sffi^ 

spsra^irsasrjitv^. ^ne©±a«^fflia^c 

S«UfcthNGFgaS*»*. «fif*Ktt 
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(5) 

7 

tf±v>. ;:ns©&»©#«, fiissatuTtt. &er, 

m am Kfl-sm *j;r;sDs-*u7^u 
jit*. W)vnfm9>mti£<D3itbTft?m<D&m 

«S88c# * D V h y 7 7 4 - (H P L C) fefCSfcJttt 
Stt^ttT. 9 0X(»/w)K±<5$8KC5'b©. $5C 

»h<u, 9 4«(w/w)ei±w«s©t>oa*t#^n 

5. KMffitt. HPLC. SDS-PAGE. 
9 4X£/.±©fe©jWPF3:U>. 

[0017] ci(oj;dfcLT^^nfc*^Tfflv>e,n 

Sk r-NGFgagti«tt#T<&D, «-^'Plt6i@0-> 

^n^ftvX;^ K^l/t^Sfe©-?**. ± 
B©J:3fcLT8&tlSt HNGFgaHBft^W^ 

UTli, /WsJ-frS*^ 7>K /Vf*?*?** 
'J-y-— ^nSa-'ir— >3>(Biochem. Biophys. Res. 
Coiraun.). 1 5 5, 4 8 2(1988)tia«$*lTH5X> 
1f-fA-fA/7yfe<f (EI A)#t*tf£n«. ®%om 

B*a®ia*¥&g. smsis. 19 84^). 5^ 
B9¥Jiigs*pc 1 2 was [7>-f> y-y-^CBraio 

Research), 1 3 3, 3 5 0 (1977)] 1s.£\Z*s,V!%Vm. 

mm<ow&, y v h*m&=i y >ft®&-a.-n >\z& 

[ooi8] #&9j©#y*n-±ji/0t#£Kig^$fc 
R±©*5fcUTSieufcftffiia£, mum* 
icssa-rsj:tfc«t0fT&t)n<5. ±efi#©K»fcffl 

V>&ftSi&llilSlfb<>:l/T«, 09Atf. nmfiJfoi|iS& 40 
(09. •?•»»•*, tyy. ?yK Y^X. *;HE 
yk St. 7*). JSJSKR X7MJ. Ah. 7k 

*(ClIa|l 0 0/tg~lng€;2 0 0tfl~lBl©4aftifi 
**J:«7D-f >h©%±7i?aA>r-TaftLT. # 

lifc e, r;jc»K*fiTc 2-4 am* t ic 5 @~ 7 



&RW6-3 17587 

tt. ^^.tf^-y^rtt. a^g»sa«7 B*»e> 1 2 b 

H 3 7 7 w tV ? □ V h ^7 7 ■< -TKit LfcH# 

[0 0 19] £©J;7lCl,T#£ft;tta#|J. khNG 
FSeSWfc&fc^Willfcji^Western 7U9*4>9 

izm&tmtLrmnztffrzz. c:©5t 

r-NGF©«wi • &&m\*%mz&*)nt>tizi)K 

wx.\im±\zmt!Wtiri#> &xumft±\z& 
&2nmftt\mmmmz%\z-rztfimzmM 

[0 0 2 0] t r-NGFSeH(0iBJ^ffilc:*3^TfflH 

t>nzm#±\zm$wt$imzmzm&t b-nj. 

MAtf. y;Hlx(«» 7#n-xy;H0«, -fe7rn- 

X4B. t7TD-X6B(77*7->7 • 7r^ >dr 
5*;Va(XX-x»S)], •r*Xr*7>yjH«. -fe 
7777^X0-7 5, t7Tf5'i'XG-10 0 > -fe 
7?T'^XG-2 0 0 (75';UT->7 • 7r-f>75 
*;Utt(XX-5 i »S!)]), ^'J7;5"J^73 H^;i/ 

[R A-r^-y^p-eo, ;u 

^•y;pp- 1 oo(yH*77F-7iS7h y-Xtt(* 

B)S)]. -fe^P-xe^tR 7tf-t;Kffl'fbfi!cS), -f 

-x, *;^*->^^-fejvn-x)], «ans«]tf 

[09. #7X(0il. if7XS, )(f7XP";H, 73/7JI- 
*;ktf5X8K. 7>;7WM7XDyn. ->'J3 
XxP^Sffllg (09. #yXxP>#. #'JXf 

(x>v-^)Sa]. -f^>3!JS«l»lig {09, ^KftB-f* 
>X88fJB [09. 7>/t-7^ MRC- 5 0(D-A 
• 7> H • A-xa(*B)S), -fc?**-7-2 2 6 (A- 

Ay»Mt(BH-fy)»] . ®&m&<{*>xm 

m [09. 7WHOIR-4B. ^Iy^3 
(^75*JH±(*B)»)] i ^if^ifen*. e» 
iCfift£#ftStt*fctt. 4i»©»«^aSJSffll/#* 
*t. 09^.«. "ft»" . »8U(1971¥), ^6 9 6glC 
E«3nTH*7*DA->7>i£, ^JW-IVTATrkH 

[0 0 2 1] g«»]£<g^3-&fcJn:«:|C*(t5gja»|t 

7;i^y#x77*— e. e-D-«7^ 
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(6) 

9 

&Mf3:U>. *m*is5f 
»t, *©flttTlifc£*.tfB#:bStf. rt-fty? 

(horseradish peroxidase) (HRP)*ijfSt^. 
©Fab' ^S£fiJfflTSfc»lC. »6«>i;»^ 

Af S^ifcfcLTIi. 'OM^y— tf©73/£&fl- 
KS£i!¥A-f5£fc#Tt*. *•©&{&»;: 
ttN — W ->r:5 SW- YM 3 H -lihi&ti'V- Y 

< 3 H -X 3 H (GM B S 
d£t>ife*)&<>fat&i,>. fi£oT. VMSFSfc'W 

Ctt, P3#£pH*Hfc^U8©8««<pT#31 Ofcl^ a? 

L5 otoiaarafoi o#&^L2 4i$wEj&3-e-.&;i 

H7. 0©0. lM'J>8g«^if?5Wen<5. C© 

fctAtf, y^^DTr-^^-c-^ijicto^s-rs 

UStlSfifciLTiJ. flAtf. •fe7rx«>^XG-2 
5 [77^V->7 • 7j"f>fr3#;Ht(XX-T» 

[0 0 2 2] Yl/-f 3 Hfl:^;^*->^— l?tfii#^ 
i©E£tt, P#£g«i£*Tfl0t:&^L4 0'C©il 
£T, »l*ViL4 8^fflK*6:S-a-iri:fc«l:rjff5J: 
t#T#*. KfiffilStUTIi. WAtf. pH6.0©5 
Mx=?u>i?7Si>wgfmi-bVV&m$;tso. 1M 

>*3rt;nt (xx-t^K] , ;t-f^y;i,p-2 
VUtvy K • h'J-X*tt(*B)&] fciWIis 

«***->y— fefa^©»*Stt<t:ICitft^*-lt-5»C 

s*. *»tt*;i'*i?'r3Hi*^^ffl^6n5. 

[0 0 2 3] *5SW©aJS»C*Jtt*«ttKfttLT 

«. iiifflf. §»««©«:«, a*v>B, mm SO 



#BB¥6-3 1 7 5 8 7 

J0 

aa j ?»B^©«iu*KSfctt-t-©is*±fii^jf ens. * 

©«^lct3HT«T»ca»WlcK?q-r-5^ "ow-*^ 

0:fflfrtCffi«?*nfcjK«:lcSI^r^thNG 
F^©»«r^*^&DDATifiJifii«:E>£i:*ffom 

^.nirfl((i2T#snfc'<ji/^S'^— ttfiit hNGF 

gGBffi#fc©iB£ft£taATE&S-tt*. £©*ai£ 
©#8k fcSWi. IM&»IB*B#©ttHi«$fctt*© 

sfioA.. 4i;&«)H©®ytst)Kii^3fia[*as3&r 

(3) : ±£®~0©}ftf1 s £K«lfi©fc r-NGFgag©g 

«SKi;:*i-UT*e.*>i;»fTU. khNGFsas©® 

® : **lS©k r-NGFgaS£SttfMS#*fe(«Efc 

ffl«IC»Ttt». #$r*t)gifetp©t hNGFgeS©fi 

Stt hNGFg&ffliifcttfestern XDyx-O 
^ [W.N. Burnet te. AWtf^SXhU 
— (Analytical Biochemistry). 1 1 2, 19 5(198 
1)] ICkSfc hNGFS6S©ttrJi-5£filCfiJffl-r-5C: 

[0 0 2 4] KTlCfestern 7*n>yr.f >^©&#0fl* 
t hNGFgeH^trtt^S. WAtfsampleb 
offer [l).K.Laemmli, ^^-(Nature). 2 2 7, 6 
8 0 (1970)] KS&fS. t©«^. a7C»J<!:UT2- 

j4t>«^(#a7c« : ft : T)^»o. ^©vvflrcfciK 
d©»«£»i oorTs^ffliiDfRbfcro-fe. 

S^SitUTIJ, gaHd^l8T4r^t>© 
i"J)W73 Ky;k«&*ft&,tfi&t*!£tf£tt<&. ScUa© 

afttt^flJTfcD, WAtt. Burnette ©^ [7±'J 
x^*;!' /t^ 3 XMJ- (Analytical Biochenist 
ry), 1 1 2. 1 9 5(1981)] ttZHmiZHS. &\Z 
xho-fe^n-xK©k r-NGF^ffi^W^ffiriSiffl 

SKT^ny+^tfc©^ «ltft»Sl6&ff5. « 
1 ttfc t UTffl t><5 1 h N G FgaainEft t l/Tttttil 
fSTt)«8L,fcfc©Tfe^^i5t, «fiL/^fe©©^!6tiif 
*tK ^□y+>y«©|gl^ft:giE;©*fl=tUT 

TfT5. ±E©S( 1 tfi^KlK©©^. «2tft«:SJ£:*ff 
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11 

»*4:lt*l/fclgGaC*«*«f6 tl*. MMMtOA 
RP), 7^*U7tX7t^— tfftf^#»fen.5. 

31 2 et#s«»*ff t LTtt® i mmz% 2 tfto&tiigs 

ff5. ±?3©l&2tii#gj£;©©%, 5£££fTK nhD 
^n-X&±©t ^NGFgeK©rt>K£^ftt^i-r 
S. ±ffi©Western ^nyf-Oi'TH *95 OngiK± 

©thNGFgea-c*n(*Kffl^"ite-cfef), a-*© 

fi©t KNGFSaS©A>H©«St. ««*#©/?> 

gas ££Sf*ct tress. 
«s j ?»75yKja:f£is^-c^-rs«&. IUPAC 

-IUB Commission on Biochemical Nouenclatur 

<&©•?<& d. ^om&wz&tfz. £Z7s./mzw 



DNA 




A : 




C : 




G : 




T : 




A, Ala 




7?-> 


R, Arg 






N, Asn 






D, Asp 






C, Cys 






Q, Gin 






E, Glu 






G, Gly 






H, His 






I, He 






L, Leu 






K, Lys 






M, Met 






F, Phe 




7x--)l7y~> 


P, Pro 






S, Ser 






T, Thr 






W, Trp 






Y, Tyr 






V, Val 







0-D3 l-10tt¥«l¥l 1/11 5Brt*SBtfflttA 
SSBP^md FO)^SK#^I FO 502 17£L 



(7) ftM¥6-317587 

2 a 7 B lca««*SXIK&«Rt8^«jX3ia*W5Em 
(FR I)ICSK#^FERM B P - 2 6 7 4 iil/TfF 

[0 0 2 6] 

[XJM1 «Tlc> SUM. l»«*lfc, *3gE£ 

mm I fchNGFM«^»-fl!XNt(l) 
tbaJ&^DNA<tDfPS^nfcAEMBL3yyA7 
70 -f^'J- [£D>x^(Clontech)tt] £*ffigNM 
5 3 8fc!g*;*itfctf)^ h±(C«3X 1 

>(7T^Ath /W#>H»N)±fc»l/fcfc 0. 
5N NaOH-1.5M NaCl8«K 6#fHJgU 7 
7-yDNA«ft$tm 0.5M Tris-HCl 
(pH8.0)-1.5M NaC!*KK6#WKbfc. * 

^>^7>$2xsscg^su s&ssot;, 2 
&sm jqst a £ £ \z& d d n a * * >?y > \z®%. v 

Tc. 8ta [#;VUy?-(Unrich ( A.)£u 
20 -(Nature) 3 0 3 , 8 2 1 (1983)] 0k hNGFJt^f 
£#%KLTkhi3NGF£n-KT£DNA(0. 3 8 
kb)£fl^£f£U JlMDNA7^U>^yK-y 

#>^->a)£ffiv>T S2 PT**Mli/&t>0S:/n-:/ 

£^tf, 6XSSC(1XSSC=0. 1 5M NaC 
1, 0. 0 1 5M*X>»*MJtfA), 5XDenhardt's. 
0.5%SDS, 2 0 Mg/nl*tttf^«^DNA*««f» 
1 0ml*T6 5^. 1 6^ $mi>1t. 7^ 
;k?-£2XSSC, 0. l^SDS^^T^STS 
59 »r^3®, 1XSSC, 0. l%SDSS«t*T> 6 

A/3LN2 1 1 3J:Dx-f^>fX (Davis) 
SKDavisfc, [7HM>Xh«WfU7JW^x*r 
^2X( Advanced Bacterial Genetics)] , Cold Spr 
log HarborLaboratory 1980)l£«fc D7 7— >?DNA£tt 
ffll/fc. *ICA0LN2 1 1 3SSnaI ^ApairWSf 
U t hNGFjteT^trDNA(»lkb)$«0rti 
40 U ^7X5 HpBluescriptllKth-a-^-^OW 
A)OSuaI, ApaI$ffi£JfAU 79ASFpNGF 

p i o 7Gs#&a »A$n&ffl»omss^i&^-^ 

( h - 3 -#-) feffl V^T^ bfc (0 1 - 3 <om 
Rbfct)©). ftS$nfctt[SS^^-f^v-(Natur 
e), 3 0 3 , 8 2 1 (1983)fcE«3ttT^*ffi#J£, g 
a3^Hffi«T«^IC-SU^. ±ia077"^A/3 
LN2 1 1 3DNA£IMK»*BglIITtf&U khN 
GFft^ODNA>ffr(1.8kM«»(Bl/&. » 
ftfflteffl^KS^^^-pKSV- 1 0(7 7JKi/7) 
50 S:©IKB3(IBglIlT«J»rb, ±m<Dh h NGFitfi^S: 
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13 

£frDNA0rtf-(l. 8kb)<hT4DNAU#— t?T3*S 
Lit. ;:cDK£ffi£m>TX->x'Jh7 n'J(Escheri 
chia co!i)DHl^@(E»S:ffK 7>bf^U>W1i 
Wg£&tt©lo [X^>xUfc7 ay (Escherichia 

colDDHl/pMNGF 1 0 1] ftt>%tikL1t?y* 
a KfcpMNGF 1 0 1 t$t%h1t(m). 

[0 0 2 7] 

mmim^nr^yT,^ fpngf i 0 7g*m® 

»$Bcl Ifc£tfApaITW0rU thNGFfi£^£ 
^DNA»fH*(0.8kb)$*«tfe. £0O.8kb Be 

1 I - Apa I tfift & 7 1, SN2 
43cfct/SN3(05:&<fctf6#ji)i£8£U T4DN 
AU#-i>T*£Lfc0>^ BglllTfllfrfS 
oTO.8 kb Hindlll-BglUDNAKM-^^n 

:/5XSFpSV2-gp t [1t>fX>X(ScieDc 
e), 2 0 9 , 1 4 2 2 (1980)] £$«IK9*EcoR I tH\ 
ndlUTflKU SV4 0 7D*-*-£^fr2. 6kb 
EcoR I -HindIIIDNA»fH-^¥lKUfe. £(C75X 
^FpMTVdhfr DM ^-(Nature). 2 9 4, 2 2 
8(1981)] ±D polyAtfiJD®«££frl . 6kbBglII- 
EcoR lmfrZmhtz. ±IE<DSV4 0:/D*-*- 
Sr&tf2.6kb EcoR I -HiDdIIIDNA9rK\ th 
NGFjI£^£<g*rO. 8kb Hindlll-BglllDNABr 
fr&&tfvo\yA{tMffi&$:%tol. 6kb Bglll-EcoR 
l8rH-£T4DNAU#— t?Tii*§Ufc. £<DgJti;fc£ 
fflV>TX->xUt7 3 U (Escherichia coii)DH10 

xUt7 3U (Escherichia col i) DHl/pMNG 
F2 0 1] ^^mKL^y^X^ K^pMNGF2 0 1 

[00 28] 

mm 3 fchNGF%%^*-CPB%(3) 

2 T^^n^^^X^ KpMNGF 2 0 1 £Hind 

hKiSJcio^bU&o-e, Bgiin?«j»fbT«jo. 

8kb DNAmZfttoVTzc -#:/5XS FpTB 3 9 
9 («fWBS6 1-632 8 2 lcE«)SEcoR I 
ft. Klenow7^^>hS*fc<fcr)¥»ftLfcOS, 
BglIIT«»rUT»3.9kb DNA8rH-*1tfc. 

2 O<0 D N ABrfr $ T 4 D N A U #-i?K«fc<fc 0 
fcU 75 X* KpTB 1 0 5 4£H&. fcfc, A AX 
*-DHFRcDNA£*rr$:/5X5 FpTB3 4 8 
(ftm 6 1 -6 3 2 8 2 £E«)£C ta I *vm&7)V 
*'Jtt7*X77^- tf-flMU ClalTSJSrbfcp 
TB 1 0 5 4 «k0#«fij8$nfc2. 4kb DNASrfr 
(MdL VLTR, k h NG F (hNGF)jt {crF\ £<fctf 
SV4 0DNAfi*xy^^X #»J [A] #ifl 
***Stf)fcH£LT, T4DNAU#— 

D thNGF»51^*-pTB 1 0 5 8£#JtgL£ 



(8) ^BB¥6-3 1 7 5 8 7 

14 

(07fcJ;tf8#IS). 

[0 0 2 9] ##094 CHOffljBcPJggga 
77^»t-P (US 6 CD) IC 5 Z$tS 
/NA12«»SA*1, AAX^-DHFR' CHOfiBJfi 

$3 7t;r-i!fcJg«Lfc. «m j:©»B(7x i o 5 

■/TO'/aJfc *ISWlT^e>nfct hNGF« 
S^?*-pTB 1058(1 Oag)*ffi^Ty5AA&0# 
j£ [^DD^-(Virology)5J_: 4 5 6-4 6 7(197 
3)] KttoTJgfifcftbfc. 4W3 7WSm Sr 

s&iiifiifSfc^tf 3 5 Mg/ini^^n u >t&turjwy 

n3fc^MEMS%T«#^$fToT, E(&;r<Dgfti&J& 
T«r«ft*W*t»2-3aB«fc DHF R* Lfcr> 

[0 0 3 0] #%W5 ^gE^O^P-r^^ck 

##«4Tft&#ftCfc«ft0*n-=>^fc, &»C0 

fffcK ^gte&#(?n->{fc$n£fcCD)CHO-D 
^ 5, CHO-D4 2fc<fctfCHO-M3 6 £n 
-x>jJ«7«tt, 6*o->ISB£, 5%^S6J€ifii 
ft, 3 Sag/ml ©7dU>, 5 OlU/ni^xS/U >fc 
5 0 jig/nlX hV7 h T-f S^e&try/Wty n 

WBttU^nx-f yS/afc**, «fi*«»8 05gn> 
7*X>Mca-3fcl», SrU>«JftfcX*ll/t\ 7 21$ 
PQttSft. e*±ffi*C!>NGF£EI A [^-'J>;tf- 

5a-^r- i/B XBiochem. Biophys. Res. Common. , 1_ 
30 5_5, 4 8 2(1988))] T^SUito fchNGF££fi 

*1 





NGF(cg/nl) 


CHO-D5 


1 10 


CHO-D4 2 


39 


CHO-M3 6 


24 



C H OWIfittBEfflG^ $-^«C%Sfi COS »flS.t 
[003 1] 

gJSfl 3 t 6.nit«S<Ba#:C HO - D 

3 1*1 0DM^>M^+-b-h(MTX)*Stf^;^ 
50 y3B5:^MEM(5X^fl&jeillif|3 5«g/niyD»J>* 
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(9) 



ft&8¥6-3 1 7 5 8 7 



15 



16 



XT?ttiE«&«Slft*tfcO-e, MTX»££l0 0n 

*tHi;**©»B3waii/, KflaaiBft 3D-- 

OuM MTXflFfiTfc, »etfciE#ftii»ft«L, J0 

tz<D*>, 1 0 /iMMTX#OTfc«^Tfc£*lCJMI 
Lfc. JKOIOmM MTXKIttt<Z)CHO-D3 1 - 
lOlfidFO 5 0 2 1 7, FERM BP-26 

<0fc hNGFatJg»*fc£g$ftTV>* CfctfEIA 

[0 0 3 2] £#fl|7 fchNGFOmWI 
#*«6T»6nfc»B*CHO-D3 1-10*5% 
^fl&>SJfilffl, 3 Sag/ml^ng^ 5 OlU/mllnS' # 
U>, 5 0 Mg/mlXhl^hT^i^fc^tf 1 OmM 

Ax*?, 3 or, 7BH**fc**i/fcfc2:^ 

2. 2llCAPMSF^g^»S0. lmMfcfc*«k3fcS* 
£2 ffl^A^thNGF(D»ll(7)S*5 



KUDU 0. 2NR&TpH6. OfcHEL&O^JS^B 
Lfc. »6nfc±f»ft0. lMU>«««ipH6.0- 
lmM EDTAT^SftSttfcS- Sepharose 
(2. 6ciX14cn)lcB*3tt. 0. lM'J>eiS»ttp 
H6. 0-0, 1 5M NaCI- lnM EDTA- 1 0% 
jfUtO-^TftfrLfc©*, 5 0mM Tris-HCI 
pH7.5-0.7M NaCI-lnM EDTA— 1 0 
%*ft)-tu-)\,rmvtt. hhNGF££fr7^> 
3>£Hli&, 9<7?X\ — feM*-f:/YMl 0, 7* 
3>tt)T*S3 0ffilCfifigLfeo #5nfc»*BiS£2 0m 
M Tris-HCI pH7.4-0.5M NaCl-lmM 
EDTA- 1 0^^UiTD-^T¥»ft$^cSephac 
ryl S-l 0 0HR(2 0 0ml, 1 . 6cmX 1 0 0cm)T 
r)VZ % &L1t. fchNGFft^tt7 7*->3>**86-fe 
^hU^Uty^l 0(7an>a)T»l Off&Bttl, 
£. #e»nfe«»ffi^2?ffiHPLCiC^lt, thNGF 
SrfitKLfc, Tfcfr^ K8S8fS£ Asahipak ODP- 
5 0(1 0. 0mmlDX 2 5 0waL)%yJx\ZM% 0.1% 
h U 7)l*nm&£$ts 0-90 %7ir h~ h U JKBffl 
**JEfc*tt, thNGF<D»»Sfll.2iig(75/» 
*aS©fi»^S2JC^T, SDS 
- # U 7 *U AT 5 H«V««»cft*±«JB*H PLC 
#^nfcamAi!bhNGFO«ffi«9 4%T 

[0 0 3 3] 









£t hNGF 


«* 




(ml) 




(OS) 


(%> 




2,200 


11,000 


5.3 


100 


S-Sepharose 


4.5 


24 


5.0 


94 


Sephacryl S-100 


2.5 


3.7 


4.7 


89 


fflffiHPLC 




1.3 


1.6 


30 



c 5 ut# e nrc«Hgfi& i 6 x# o 7 * u )vr s h 

ffiffefiSfrofct;!^ 13*n 
S3 7SyKffl/£ 



40 



^m^Tmmy\zmvtz<ots not, 2 4^raia 
un*#m «»s»*u sg&o.o 

££3k*t. 

[0034] 



75/86 



1) 



»i 2) 



Asp+Asn 
Thr 
Ser 

Glu+Gln 
Pro 



1 3.0 
9. 7 
9. 2 
6.6 
2. 9 



1 3 
1 0 
1 1 
6 
3 
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(10) 



ftM¥6-3 17 5 8 7 



17 



18 



Gly 


7. 3 


7 


Ala 


6.9 


7 


Val 


1 2. 8 


1 3 


Met 


2. 1 


2 


I le 


6. 1 


6 


Leu 


3. 2 


3 


Tyr 


2. 3 


2 


Phe 


7. 3 


7 


Lys 


9. 1 


9 


His 


3. 9 


4 


Arg 


7. 3 


8 


Trp 


3.0 


3 


£ fr 




1 2 0 



1) Asp+Asn£l 3iLT§r*L&. 

2) khNGFafiTOittB^SjeEUfcys/B 

fc*, Ullrich 6ttT5rx/5NGFt©Jttt*6, bh 
NGFtfl 1 8fl073/»**efc*i*£LT^* 
**-(Hature), 3 0 3g, 8 2 1HU983 



¥)] . »St hNGF(ON*«T^yKEFJ^mffl^ 
[0 0 3 5] 



PTH-7Sy|£ DNAcfc0«£2 
Residue p mole tlZ>7$Jf&f&&l 



1 


Ser 


605 


Ser 


2 


Ser 


495 


Ser 


3 


Ser 


384 


Ser 


4 


His 


7 8 5 


His 


5 


Pro 


705 


Pro 


6 


I le 


767 


He 


7 


Phe 


829 


Phe 


8 


His 


341 


His 


9 


Arg 


700 


Arg 


1 0 


Gly 


425 


Gly 


1 1 


Glu 


478 


Glu 


1 2 


Phe 


517 


Phe 


1 3 


Ser 


97 


Ser 


1 4 


Val 


467 


Val 


1 5 






Cys 


1 6 


Asp 


297 


Asp 


1 7 


Ser 


5 8 


Ser 


1 8 


Val 


392 


Val 


1 9 


Ser 


73 


Ser 


20 


Val 


476 


Val 


2 1 


Trp 


95 


Trp 


2 2 






Val 


23 


Gly 


16 6 


Gly 


24 


Asp 


1 7 9 


Asp 
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(11) 



#H¥6-3 17 5 8 7 



19 








25 


Lys 


24 5 


Lys 


26 


Thr 


74 


Thr 


2 7 


Thr 


1 02 


Thr 


28 


Ala 


179 


Ala 



20 



CO 0 3 6] kF7y>#8 [Natita 
*7 /t-f*4rSXhy-0. Biochem.), 5 9, 17 

0 (1966)] TU^fc»HthNGF0C*«75yKtt 
77Z>TSot. PAG^SjS«a*»ffi(ff)iR«a i0 
ftifrSS8&fe SftMMA £3fe£, 1989^)^^ 

nsnfct hNGF<3^m P H9- 1 ot 

Y#XNGF( Collaborative Research Incor 
porated )©*ntSffBi; % C*t>&. > U* 
-^(Brain Research), 1 3 3 , 3 5 0 (1977), X£X 
*y*>$W -fe^ ^-^(Experimental Cell Res 
earch), J_4 5_, 1 7 9 (im)&£Vii?*-?)V 

-a-D^-f x>X Uit-^Oournal of Neurosci 
ence Research), 1 7, 2 5 (1987)KiS«$nT^5# 
ttfcftK PCI 2»Ifi<&tt«&jecO#g (neurite ou 20 
tgrowiWfcJBSfcLT, «Ht hNGFCO^tt^ffl^U 
rctZ% y 8Kb hNGF«Y^X2. 5 S-NGF0 

*>*;p /HtPy- (Developmental Biology), 1 

1 1 , 6 2<198»fce«SnTv>«#ttfcaK X7h 
UEOMttStMUt (dorsal rootganglia; DRG)lC 

k hNGF«#H^ffi#gffi(DRG)fi*cOffS«ifficO 

[0037] # 

St hNG F (5 3 Otfg)lC0. 2 ml (DO. 9KNaCIJg 
mtO. 8ulO0. 0 1M HClt«ttA.T»»b&, 
£<&£«(DpHte2.2T&ofco dtXfcgfiJtTl/50 
fcftSJ^lc, lBg/Bl<D^yi/>(Sigaiaa)«ttSl * 
EM- 2 

54 58 60 

F-E-T-K-C-R-D-P-N 

70 73 

G-I-D-S- 

102 105 110 

I -R- I -D-T-A-C-V-C 
120 

R-R-A 

CO^^H(2 0 6 0paiol)*iftET»C«tt*H 
U 0 . 3 ml CO 5 0 mM#6t* h 'J ■> A (pH 6 . 0 ) \Z® 
#L1t. t©*«ICO.4 8tfg(14pmoI)0!)'tJ— ^E^-f 50 



*0. 6/iliJDAT, 3 71CT2 2P$|yjKJ&$1i;£. 
9 5 0j*l££®U 5 0 n\<D2 5 OmMU 
(pH6. 0)fttt*.TR**ff±l/&t)©t^»«jft 

Vyt^^Sfrofc. TSK-y;VODS- 1 2 OT* 
9A(XV-tt» 0.4 6X2 5cn)fcJBHT, 0.0 5* 
TFA(A)*W9 9. 9 B%7±b-bV)l'0. 0 5% 
T F C ( B) ofi^«*aTo«H^ o ^7Ai:«^ TS5 
l/fc. JJStelml/min, ttffi&gte2 2 0nm:|3<ktf2 
8 Onnu 

EH(#> *A XB 

0 98 2 

1 8 7 13 
35 73 27 
40 40 60 

^yS/>fflft«5 0MMCl OOmM DTTgi 

ftftJB7Cl/&U->y;PS:rai;,k5JCHPLCfcftU * 
^HV^K>y*fJofc. Ctl6 2 , 3©^9 t HT^ 

^D7 L <>">-^X>^-3S«8(AB I?t)7^yKE^ 

[0 0 3 8] *0«*, *^^5 l HBHTfc*TE?0- 
l> EM-' 2, *J;lffiWiJ-3ft£#, rto 3 
;i^-f H<S'&ft»'3**ft^9 L HT**j:t39tto*o 

13 15 20 
S-V-C-D-S-V-S-V 



-P-V-D-S-G-C-R- 



115 

-V-L-S-R-K-A-V- 



•»(W3t«*X«(*))ftaPAT, 3 7CT2 0ttH£ 
fcStf&ft. ±EiB-OftftT"C. HPLCfcttU 
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21 



22 



mm 


%A 


%B 


0 


1 00 


0 


i 


97 


3 


25 


82 


1 8 


30 


60 


40 


3 1 


100 


0 



*Sr^5fc^r. irtt6©7 57**>h£$:?& 
[0 0 3 9] 







777V > h-2 


777V>h-3 
















7 i -/iSKpiol) 


i 


Ser(60) 


Phe(90)Ala(86) 


Val(115) 


2 


Yal(43)Tyr(43) 


Glu(78) 


Asp(70) 


3 




Thr(45) 


Ser(8) 


4 


Asp(43)Thr(28) 


Lys(62) 


Gly(47) 


5 


Ser(17) 






6 




Arg(78) 


Arg(27) 


7 




Asp(49) 


Gly(24) 


8 




: Pro(33) 




9 




Asn(31) 




10 




Pro(ll) 




ft 


S>»-V-C l5 -D-S 17 


F 54 -E-T-K-C 8 *-8-D-P-N-P" 


V 64 -D-S-C-C 68 -R-G 


it 


1 


1 

A 10 7_ C I»8 


1 



Ofifitt, Cys l, -Cys". Cys ! »-Cys ,, »«fcJ:OtCy 
8»»-Cys"»T*4t«Sa&Sn&. Z<ni>Z)V7j HIS 

[0040] 

g&Wl ft fc h N G F 'J » Q-:*-;Vfitft<Pffclf 
0#mTMt&ftfct SNGFSRIbl Adjuvand (RIBI 
lamuDocbeo. Res. Inc.)ti<S6U •?-<Dig'&1&& 
7^^(r:a-i?-5>H*7'f h. #g*5l.5kg, 

fittl OOugTafc-afc. 61&1 OBSIClSlfiOhhN 
GFiRibi Adjuvand (RIBI Immunochem. Res. lnc.)t 



#8U KtllnfllSlifc. #6ftft|fofo»©«ifc«Sth 
4? NGFS^KtfiEL I SATWSbfclg*, JfiSUtt 
*ffi(8®: 1 6,0 0 0«)#B»&n&. ±E©ftjl!L 
ffifS7*D7-f >A-Sepharose *5A (Pbarnacla Fine 
ChealcalsCo., Ltd., Sweden 0.2M NaCl£-&tJ0. 
1M'J>K8«» (pH7.0)T¥«ftl/t*7A(lD 

Diciinicttx., mmtt-c-HHfeiMfc o.2m*£ 

tHXIWT»IHl/fc. ) JCfcOBSU lathNGF 
$tftIgGH^*#fc. 
[0 04 1] 

f£K092 E I Afii&fflUfcb hNGFWfeg 
50 9 6'7X^©#UX? i P>T'f*D$'-<r*-7>-KF 



-718- 



23 

alcon Co. l Lld..USA)lC*JS«lTSfcl 0 0 ug/w\<D 
fikhNGF IgG®#£l 0 » It-Dimb^mr 2 

u©A-h£0.4M NaCI, O.l^B 
SA, 0. 1 %NaN s *3£tf InM MgCls^tfO.l 
M Tris-HCl buf fer(pH 7 . 6)T, 2 EHfeofc 
ft, HUbufferStt^d 3 0|il/^x;»afi-C2«f 
RMfr>&. AtX^^-Hl: hNGFft*tr«2 0/£ 
1*10*.. ft&T4nn«)o<omLfctt±Gborfer 

GF IgG«(3 5ng/al)S3 0/il/»>X^JnA, - 
Jfc4CC»U ±BbufrerC2Hft»U&. KfchN 
GF IgGH»Obf*^>9^JWi HSO, S.-M., Raio 
e, L. and Faugen.H. Use of avidin-biotln peroxld 
ase complex (ABC) in immunoperoxidase techniques: A 
comparison between ABC and unlabel led ant ibodyCP 
AP) procedures. J. Histocbem.Cytocbem., 29(4), 577 
-580 (1981) CD£S£/8V>fc„ 3 0 u ICOX h V~f Y 
7\fis>-&-D-X i 79bi'?-V complex £Jn;L 
l®m&mr&mLtz&, _LfEbufier "C3@ft»l 
ft. £<D7U—Y\Z6 0BMO4-BethylumbelIiferyl 
- -B - D - U y 0 Y £ 3 0 u 1 »A*fiT 4 ® 

lffl^>*a.^-hU 1 3 OuKDO. 1M glycine-N 
aOH buffer(pHl 0. 3)&JoATK££#ik2#fc 
ft, Fluorometry (Ci (Excitation 3 6 On 
n; Emission 4 5 Onm)£ai£Ufc. *#«7Tf§Sn 

fct hNGFftffl^TcoE i AZft-ixnrcm&m 

\mi Ofc^TckSfcfcofc. C®ft80>&*EIAB 
TH 1 Pg/ 2 0 m I /wel IggjgCD t h N G F £&ifJT 

[0 042] 

#36813 8* <Pliftfl*N G F CPfiECttftfttS 
!51S«!l2IC^$nfc$it hNGF IgG®#£fflV>£E 
IASHC^D, a^<D»4&S*NGFC[)ttStt&it«55« 

NGF0>£lptfMS&#i{>, HI IfcSLfc, 01 1*> 

ft&#m&&!&Tt.ZZ.tmfroTc. 01 na, gas 



(13) ftM¥6-3 1 7 58 7 

«2Tfl6nfc*58WOtrit:hNGF#U^P--^ft 
#£fflV>fcE I AtC t fc£g4<DNGF(fl®ipft«£7* 
T. 01 lfc*V»T-«— Jit hNGFO, — O— ii£ 
*>NGF<D, — A— S^fcofeBlitJIrEy hNGF 

[0 0 4 3] 

*8WTttthNGFftt(iR4;UTffl^ 

FOfcffl fc. ftft<ONGF£a«ffTffl 
Sr*dt«JTS60T. t hCO^^fflatCONGF 

[0 044] 
[0ffitf)ffi¥fct8l«] 
[01], 
[0 2] 

a? [03] ##^iiT^^nfc^n->fl:L^fchN 
GF«er©«aB«i*itfc:n*6«iisn«75y 

[04] «, ##*J1-C#6n&, fcbNGFSSK** 
*-pMNGF 1 0 1 <0 4RKH&K1-. 
[05] 

[06] HU ##«2T»Snfc. thNGF&SK* 

*-pmn g f 2 o i ommm^to 

[07] fc<ktf 

[08] tt, ##«3Tff&ftfc, fchNGFBS*** 
# *-pTB 1 05 8<O««0^*r, 

[09] tt. ##«8T»6nfc, »BthNGF©$> 

[010] *0tt!2Tl»Sn&, *58W0ftfchN 
GF#U^D-^JVfi;*€ffl^fcfchNGF<DEI AO 

[01 1] h, %KM3?ff&nfc. s^ongfos 
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[H7J 




MGF Ing/ral) 
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&M¥6-3 17 587 



[08] 



SV40 




PTB348 K DHFB 



hNGF 




DHFR 



[01 1] 




o. 01 0. 1 | 

NGP (nj/nl) 



[^»*IjE«] 

HUUBl ¥Jfc3*f9JH3 0 
[*WiiE5] 

[*&iE#assi«] warn 
mmmi «s 
wans 
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m$m2] thNGFsesat. thNGFgags 
-r *t hNGFgeHoftta • isas. 

[!S*9i4] »*ftftffl£££ffft5«#«3iB«©;|ft 
10 0 0 1] 

[g£±©*ijfflttfr] *»^|Jt h#«lfi£gB7(fc h 
N G F)<gafS£fcfflS £ UT# &*!■&# 'J ? P-^P 
$WM3«fcrj*©ffl&|::|S-t*. 

[0002] 

[ft*©t41&] JMSjS&B? (nerve growth factar.N 
GF)ttt"7V *>^;^-n(Levi-Monntalcini) 

C7Xa7;i' -a-H-^ 7*x5- tf +M 
X>X(Ann. N.Y. Acad. Set.) 5 5, 3 3 0(1952)) is 
.fcya-xXCohen)^ (^Py-y>^ *1 if 
?*sa*)l 7*x3- •ti--fx>X 3.-X 
XX-(Proc. Natl. Acad. Sci. USA)4_0j 10 14 
(1954)) lC.koT5eaSn. *18#g8©iMt, Efcgfc 
•kttefffcfcflftflaHWC**. &ifi. NGFttfffi 
»«*t*V>T, ny>fta&fl^a-D>©4#*ll8 

— (Hehti), 5?y-^ :*7* Xa-ntKlttUourn 
al of Neuroscieoce) 6 , 2 1 5 5(1986) ; gtp(Hatana 
ka)$. r^^o^^h :*7" ^l/-f > 'JiJ— ^ 
(Dev. Brain Res.) 3_9, 8 5(1988)) , 

hcDffirttCNGF£J9:^-rst. iEttB 
*©8:S#B«>&ns (*4??-0latare). 3 2 9. 
6 5(1989)) Z.t&e>, ^AttJoliicOJ&SllttTfe 

[0 0 0 3] IS^X£TI8<i:01|ifBSft;fcNGF(7 
SNGF)tt. a. 0. T0310^a=.i/h*5& 
$tS6#(ai/3r»)T»<K r- 
lw©*NGFjgtt*tB«)6nTH5. /S^ax^h 
(0 NGF. 2. 5 S NGF)ttl 1 8fi©73/»*> 
&fc*K-©^M:/^r J ©2fifl:-CifcD, -£©75/ 
8EWtt7^yWyf -r (ArgeletU)fc7*5-y HS-a* 
(Bradshaw) C?n$/-y>yx tf ^$/ 3 ±;k 
7rtr3- 1MX>X a-xxx-(Proc. 

Natl. Acad. Scl. DSA), 6JL 24 1 7(1971)] \Z& 

[0 0 04] Xny MScott)SttV?X|8NGF©7 
5 /KEWca^TSiSLfcJt-'J rfS* U*9 Y&'f 
n-^thXm^X, V>XiTFII8cDNA7>f 7?iJ 
-A^. TtfXflNGFO^D-X^fc&SbUfc (* 
-f^Ar-(Natare). 3 0 2, 5 3 8(1983)) . 36IC7 



ftffl¥6-3 1 7 5 8 7 

)HJ -^(Ullrich) ^fiT^XflNGF cDNA«7a 
-7ibTfflV>T. t r-yyADNA©7-r^7'J-^ 
5NGFJ|fi ; fS^D-X>yU *©i&SS2?W&«£ 

£9 0«©ffl^i£Wr-5C:t^Lfc (^M^-V-fl 
ature). 3 0 3 . 8 2 1 (1983)) . 
[0005] 

[f&mw&.t^zmgi c:©<fc-5i't hNGFjte^ 
^e>«ai$n^ua*©i^£UT, ^s-eituTSi 

[0 0 0 6] 

[»s*»ftt5&»©¥a] thNG 
asw*. (i) ^mz&mo^T-i >®g£*ru 

N*Jg# S&^TSg 1 #g©->XT-f >8lg£Sg4#g 
©->Xx-f>SSt^. ^2#B©->Xx'f>SS<»:« 
5#g©->Xx-f>SSt^. SSSgWv'Xx'fx'S 

stsesgwvxx-fvjssi:^. *n**iyx*7 

<f F»&UTt>«»ttfcfchl*»ia»H?(NGF)*e 

(2) ±IS(l)fBiS©ttftS:ffl^5Ci:S4#®i:-rst 
!>NGFSeH©KtrJ • 5£Sffi-CfcS. 
[0 0 0 7] *5SWt*W?>fchNGFge!HtLT 
tt. thNGF*J < k^©Ax'f»0<Wen5. th 
NG F t UTBjl&ffifcfcffl^l&lS*©*)©^^©*) 

©. ae^i^«#ffi»ci:DKji3nfcfc©^vf6n 

£. t r-NGFtUTtt. ®&<0&%WV&t>ftttl 2 
0i@©7 3 /KSrfS *>©)&<#* U>. KthNGF 
gaBtt. thNGFgaaSrn-H-r^fifi^S^tr 

8&tfg£ Lfc b r- N G FgaRT** C UK 
thNGFCAx-f >i.l/Ttt. FUr&UT 
V>*^«f©6fi©v'XT-<>aSK^1.©, 7C©*iJ/< 
7> Fife* v>tt®0R©73 y»EW*qgS tfcfe©*' 

wen*. KagjittTtt. 7s/»©m «<«7 

5 /H©m <6©75>'K^©fi«*t#tf6n*. U 
fc*JoT. RA^r-f >tt±IBl/&^F«ffc6ffl©5'XT 

-f>ass*rt*t)©T?*s. R75yK©ffjntUT 

B. !J»4<ttlB©73/Klot#llDUTt>.5t)©^* 

^en*. R«»^73yK©*a£bTtt, 4>*<tt> 

lfflfflt hNGF«*73/»#*fflLTV>5'b©J&t* 

ffe.n?). K<fi©75yS'\©efttbTii, ^&<t 

1 43© t h N G F m&7 5 / K»<SU©7 3 / STSft 
SnTV^fcO^tf^ni. thNGFIC^a<tfc 
1<@©73 y KJOtftJUbTV^Ax-f >»C*5tt<5^)4< 
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m^nsMtenKXcSH-fS^jj-xx**. 

jw^Fa-^nftufc©-?**. #ipsnTv^7 

3yK©&£tTli. '>&<t'feHBT*-5^ tr-N 
GF©*^££:b&l,MgDft®Tt>J:K SSKffSL 
<tt. t hNGFtfflNtt(*: ; en>'-)^»e.nT* 

fcSV*te-r^T#*tfe>tt*. t hNGFcO'>^<tfe 
lj@©t hNGFWriETSyK^abTV^Ax-O 
lC^tSfc«LT^S«JS7S>'K©B2:[,Ttt. th 
NGF©ftai£*£fc£VMEO<»J®-et><kU K^fflS 
if-f >lC:fcttS7SyK©gCtt. 4 1IBW±T*-5C 

[0 0 0 8] t r-NGF©4>ft<it>HB©t hNGF 
#lfi&73 /K#giJ©73 /KTfijasnT^Si.x'f > 
£:mt£B&3ft*ffl©4>fc< tfc l<I©t r-NGF#| 
j£7S,/K©S:i:LTtt. khNGF©!&8££fc:bft 
WSOftfflT'&.fcK B&3nsW©#}J&7S/B©e<! 
ttTtt. •>X5 i 'f>ei^fflfcro^tf^ni. B»5 
n5U©«fiE75 yKt LT->Xx-f >£W©fc©iL 
Ttt, 7XA<7=¥>&, 7;l'#XX ?U-XX -fc'J 

x Aux^at^tfens. B^^nfcgij©7s/i8 
tbTtt, 73ygS©&*14. s&WSfc-s^ 

liS*!r©;&T. B&3n-5Bt}©73y8&<!:tt&£Sftg 
£t>t3fc©£jl.K. &&«l;:ttBft;*n*l!3©73ygg 

a<7x/i7*>&©«£i::H:. fi^snfc»to73y 

K<fcl'T7X^7¥X Xl/*XX A'UX 7xX_0- 

7?xx 7**x>fc,!:;&t#tf&ftsat. mzrxn 

7*X 7JP=¥->*<»*bVn fift$n5iK075/ 
R#7JP*x>©8£lctt, B&*ftfc*2:©73/K 
fcLT^*5X 7Ut->, D'f 7i37 
5=X 7XM5*>Ka«gtf6n.5tf, ftfciW*3 
X#ff$U>. fi«Sn?.W©««75/K*ty'J^> 
•?»*S£lCtt. fi«Snfc»t073yKi:UTtt, 
XW*XX D-<->X 7z=Jl-75->, -fe'JX ? 

;v*3>K. 7;i^xx&£*«j&tf&n, fticxutx 
xwjsu>. umnzmim&jsi/mwyv 

BftSn&*t©75/BStUTtt, * 
?*Z.> % 75=X CK->X -XX5r-fX if;^5 
X 7;H=xx 7X/15*>K!*if*^Vf 6n. *C 

*^*xx&*jjji;u>. BHfcan*«r®*Wc75/Ra* 

A'J XCfcSJgSKB, H&;*ttfc*i:©73y'8S£U 
Ttt. t>JX D'fS'X 7"oUX j"J-», >J5> 

x 7x/x7*>R&&&«}stf6n. ttfc-feiixwf* 

UK fi&Snfcfcfc©7S/S8i:l,Ttt. 7X/V7* 
X 40V* 5 X 7**XX XVtrX ^tfx 
X -fe'JX D-f ±E©fi«HC*^T 
tt. 2£(±©Bft£|si|il$fcfT&oTt>J:K KAr'O 
tt, ±8BU&ttHD, m B»©2oSfcB3^AJffl* 
&*>Sofc"b©-e<bJ:V>. 



[0 0 0 9] KAx'f>S:SjitS&»lttt. ftSSMfc 
»[6l14XSSI»ft«5(Site-directediDUtageDesis)AiSffl 
3*1*. KS«jB«»IT*0. 7-JV-X7 • 
(lather, R.F.)&tfyi-f • If- - 1/3 yp&vcon, J. 
P.). V**y-4vV -XX;>X7 (Genetic Engi 
neering). 7#7 : Sy97l'Xtfc(l 9 8 3<fOSS3 1 ~ 

5 oh. fc^anr^s. ^'j^^w^Ktrffi^a 

nfc£&858WXA • X3X(SmitM.)&tfXX • ¥5 
A( Gillam.S.). yi^f^ y£ • X>vX7'J >^ : 
BitJS, 7U*A7l'Xtt(l 9 8 HF)3#. 1~ 

[0 0 10] KAx-r^n-FTSttiSffifci'fcSjg 

(a) t hNGF©$jeSfc7©l#fHa^&*l*£D 
N A SSSfcg&flc* 'J * U H 7*7< V-tgS 

jgiss-tts (£© i *«T^#-r^t75 /mzmz 

a FX Xli«^lrj;0i©nr ; >tW-&So<^7> 

7-f?-ttffitit6<Jfc'fe©T**, fit. SgpFXDffi 
©73/8gBf*Hbffl=iKX XttS^IC *07>5 1 -fe> 
X- r-'J7W> h£w*-Sfcli;i©E9TftK ) 

(b) DNA#UX5— tf!CJ:t)77'f7-&#ga*. 
?5^IH4'\5 : -nrfi{*:(heleroduplei)£^$-&S. 

(c) i©^«3ESttAxD-a*$«K-r5. *t. ?§ 

L. 75X3 F^&W&tr. Cl©<t5tbT#enfc7 

5X3 H-e3ga^iti*^siE«u. #6>nfc«SH£& 

[0 0 11] *^TfflV^n2.t hNGFSeH&3 
-FfSfifc^fcUTtt, WAtft hy/A5-f75U 

-*»e.i'D-x>yt < k-3T#ens:'b©. titttfl;^ 

6&K*oTftfcn&'&©fcira«iHf6ftS. fchNG 
FgaH*3-FTSfcfc?©70-x>?t;l. «>ttf 
^^^-(Natore), 3 0 3, 8 2 1 (1 9 8 3)CE« 
2tlT»&H&Tni3;*>Z.ti!fimz. ±E©J;5lcl/ 
T#€.n*fc r-NGFgaHSrn-H-r^Bfi^ttBW 

»c.ko-e©*s, 3bzwmim%-ewmvxm?z 

H'T*ffleTS7'nt-*~©TiSlciim-5««, c© 
«^bhNGFgeHS3-Hr*DNA©5' 
-Xy^V^7^Hfe3-HT5DNA, S&ttS^** 
^75 1 Hi&3-h-r*DNAt7o^75 1 H&3-r s 1- 
•5DNASate3«6i:i:*ta*UK ->^±;^7^ 
HtUTtt. t hNGFgeS£»»$*-6J:i:A«III 

*t)©r*n»j<»iTt>a<. AftwtLm bh, t 

>>X. 5«/h. <>-X *J:yx7K'J©NGF©->^ 
JP^y^H. 9Pe«J\/5 1 -A©5'^;i'^7?r s *«fcy 
•€•©«»<*:. t h'T>3'-D'f+-»-2©-xy^^ 
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tt, fch Y^X, 7 MJ©N 

GF©yD^7 r ?K*if*l^fe,n5. ±l2©#8i©ffl 
ffiOgett r-NGFgaHi©S*Sge£Lt7> 

»4ii$-ttfccD^, ai^ynf-T— wwmtzct 

[0 0 12] ±3E©fc hNGFgaSfcn-KTSDN 

$-it®mz>. t hNGFgafis&iK^-wflttg 

ICffl^S^^-ibTtt, t»J*.tfpBR 3 2 2*5<fcl/ 

■eross**. sv4 os^?*-. $->AtfD-vM 
^j-iiwwens. -t©sa>ic74r->x7 , M 

*X. EB>M;UX, ¥tiE^'<X'>'i';i'Xfcif©E!jtt 

-rsfc©i?*n«^rnTfc<k<. sv407 

©e^K. X>A>D"-, RNAX^71"-»^©->y 
#'JA#DD©->^JK SiR-?-;*j-ft2f£fflV> 

S. 588^*-£«&^S£fcB<m&fcn?fc9, M 
^1^*317- i'O'sx^foolecular Clonin 

g), 7 7#5HJ- YZa7)k 3-)l/f« X7*'J 

>if A-A- 7*7 h 'J -(A Laboratory Mannul. 
Cold Spring Harbor Laboratory) (1982X^1214$ 

[0 0 13] ^©.kSfcLTftKbfct hNGFgfig 

KS^i'^-sfflv^TSi^asia^^HiKfe-rs. Attn 

IStUTtt. W&tf-tWerofflJB, f'Wx-XAAX 

^-cHoaiia. T^xmiiia, t<7xci2 7<ii& 

■7 V X B A L B / 3 T 3 toWi £*$<ktf 'J > A»*|ffl 

a, w^«-7'>xsp2/o&if*j^fen2.. Attn 

(Graham) ©^ffi (">* a ni?-( Virolory), 5_2, 4 
5 6(1973)) fiZimtflftZ. BU©.fc3lCL,Tk h 
NGFJSS^^^-TJgHtett^nifcttttJBIIia^&n 

[0 0 14] ±E©t bNGFSeH56S^^^-T?» 
«(E»Sn*:»tt«ailfiSfflV»Tb r-NGFgeggfc^. 

ttAMklc*v>Tk hNG?&Gnm*ir fi-tfim& 

mz&*& * n* c * * < as * * 

*. Iillr©«£fctt. WAtfS>kFn*68jB5c»S(D 

HFR)afi?-*if©jaffl* (s>+-*-* *•? 

*a5- /H^n^-q.Moi.Biol.) 1 5 9, 60 1 
(1982)) StfJfflUTk hNGFg8B©££S£«*3 
K»H(E«Snfc«ittlfflfitt. *n 
->ftanTV><b%>©SfflV><6©*tS-|iJ-?»-5. JBKIE 



&HW6-3 17 587 

&a nfcKttia)ia(^ n-» zmmzm&mt'Ato 

•C$0. ff HHtUT^. Vol. 5, No. 1 

1. 1 9 8 7 (¥±tt)ICl5«anTV>S. flfl^lCti, 
k b N G F g anae^ t#fcgiR Y-rt -gfc^ 

- £ k h N G F g GnmfcTt ? ? -tC S«T«J 

g©t hNGFgegjte^tt'bicii-w^i'i'-ii 

WA-a-riCfflKI*^A(co-transforniatioD)LTfcfi 

v>. ^ne>©a«T-*-tUTtt. w*.tti>kKng 

8jttt»£(DHFR) (*VM'*-fe-MMTX)» 
m . fSvHt-€. EcogptgfrfUr^x/- 
)HS«&), neo»£T(G4 1 8»tt)fc£*«l*tf £ft 
*. 3 £©£3l::LTgiR-?-;<;-£ffll,rc#S 

t»c«k0. »fi*gtt©Kg*«£#-r*££&Mfi8: 

[0015] i©<t^tcLT#^nitgittaiias«tt-r 

SB, JgiffitUTte. fctAtfO. 5~2 OXWIfeje^ 
liim&^OMEMSfii (•y-'fi>X (Science), 1_2_ 

2, 5 0 1 (1952)) . DMEMtSifi (£-f ODj>-(Vir 
o logy). 8.. 3 9 6 (1959)) > RPM 1 1 6 4 0#% 

I—>3>( ). An. Med. Assoc.), 1 9 9, 5 19(19 
67), 1 9 9«tt Crn^-S^X *7 VU-'fX 
f-W ^ X^X^'J/>h /WtUPtUVtrJ 
*s> (Proc. Soc. Eip. Biol. Med. 7JL 1 (195 
0))) D t5.Himtf*>tVi>. pHtt#56~8-C*^©*SS 
*LK *Stttta«»3 0'C~4 0 , CT»l 5~6 0IQ 

[0 0 16] *^TfflV^n5t r-NGFgagttlffl 

geH£««tt^6tttll-r5ICIRbTtt» 8»&&*1© 

^s-pfflsas^ft. *K^7=^>^s^a^©geg 

ttSa&^trgafffi^h^'f h>X - 1 0 0fc£©ffffig 
tt«^trg««t»fc8llia&«S*-B:«:©-b, S^tt 

jciot>NGFgess^tj±gffi*#5m fc* 

»i^Blca:Dtr-NGFgeR^tr±gfflt&^ 
4<$. «ttbfcthNGFgeg*»l||, «»T*tCtt 

tt«tttt*J:i«SJ»«:«Jfe*£©«)!lg©g€Wfflf* 
m am *±t;sDs-*'j7i"j 

^75 Hy^ft^ttSJSiifWittT^^Og&fll 
ffltim 'f*>X«i'D-7hy77^-ft£©W« 
©g«f(Jfflf-6m 77^=r-<-^DTr«if77-f 

-*c©»swawtts*jffl-r*^. 
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fflSS8»c#£ P V h 9 =7 7 A - (H P L C) tl 
©H£ftJfflT*m $«&1ia*»j£ft 
S&WfflTS^^f^fen*. ^©.kSICLT. 
SftftiLT. 9 0«(?/»)K±rottS<ot.ffl. SSlI 

MFSL<Ht. 9 4«(w/w)a±©wfficDt,(ojit#en 

5. KWffitt. HPLC. SDS-PAGE, £48}?§14 

^esj^sn-s. erotic thNGFgearoWK 

9 4X£U»'b©jWffSU». 
[0 0 17] C©±5CLT»6n&*»M"CfflV»6n 
5t hNGFSaSI4Sfe*T»l3. #7*C6fl(D3' 
Xxf>8g£;|rU N*ffia>e>&*.T$gl#l©->X 
x>f >®StH4Si©v'Xx'f >SSt*«. §S2#@ 

a». -tn^n^xn^ Kissi/ci^t)©-?**. ± 

E©.fc 5 fc l-Tfc e.n§ t h N G F gaS«ftg¥«7J 

LTtt. ;w*^3*;p 7>K /H*7*i>rt;p 

'JD--g=-3 = a-'y— >g XBiochem. Biophys. Res. 
Comoun.), 1 5 5 , 4 8 2 (1988)ICiB«$nTV^X> 
if-fA-fA/Jy-fe-f (E I A)rt**tf6ft*. {£#©0| 
ttTttv r:7h»JK#*a«»«ffi(«»riofiH^. 
B*IItttt«¥ftS. 1 9 8 4^h 77h 

&mffiga*PC 1 2<fflJ& (7*M> 'JiJ— ^(Braio 
Research), 1 3 3 . 3 5 0 (1977)) i'lCfcttSftg 
»*£©#&. 7 7hflB&3'J>^K<4-a-n>(c* 
ttSn'J >7-fcfMl^7>X7x7~ b?JStt©gfig&.t: 

[ooi8] *&w<j>m>?u--t)),ftfr%w&?z>it 
i-sa-f s i t lei offfctatt*. ±aataft©Sjfiicffl 

<W, by* 5»;K T<7X. *JWE 

•;K tfv, 7"*), %>mw, X7HJ, Ah, 7t 

iajiiwifetcsar soffit urtt, MMtfwrftfta 
*ciiai o oitg~iiw£2 o o/ii~ini©4aftie 

**<ktf7n^>h©^£75>a.rt>r--C?LfcUT. # 

»fc t>u\zm&Bcf\z 2 ~4ara*sic 5 ®~ 7®» 
a. w^tt^u-^Ti*. mmmmtr b*& 1 2 b 

[0 0 19] ^©J:5CtT#enfcm«:tt, tr-NG 
FgaROftgfc^WfflJgfc^Iestern ^Dyf^^ 



mi^KH©$m£LTfcf«ffl-e3*. Cfl«R#ft«H 
St r-NGF©&HJ • fcfi&ttftftlCirjfffcnSAt, 

»$fc&i»£ft£f?£5©tfWSUK K^fciLT 

%znjtftftt\mmfe&&£mz-tzifimzmmM 

[0 0 2 0] fchNGF5BR©HS3!»8lCiiV>TJHl> 

«Atf. yJ41f(ll 7#n-xy;p («. t7rD 
-X4B. t7 7D-X6B(7 7)l'Vy7-7 7'f> 
-!r3*JPtt(Xl-r»S)) . T*Xh7>n 
t77T? ?XG-7 5. t77T7i'XG-l 
00. t7?fyi'XC-2 0 0(77)l'7v'7'7r 

i'>^5*;i'tt(xx-7 ; »S)) ). *ij7?ij*73 
Hy;p («, /t-f*y^p-3 0. /u*V)VP-6 

0, JWtrJVP-l 0 0OHt7 7 H • 7#7HJ 
-X*t(*@)S» '. -kfrn-zm? m, 7t-fe)K» 
fc&K). -f*>xat^D-x(Pj. i;x^;w73yx 
9MHr;VD-x. *;^*->^^;Hr;PD-7.)) . m 

aWK^fffl («. «7X(«, «7X«, liy-zuy 

K. 7sy7;MMi'#7Xi*. 75y7)i/*;^7XD 
(«. ^^^^(x^v-^)!})) . 4*>xmm 

R C - 5 0 (O-A • 7>H • /N-X*t(#B)K). "t?^ 
*-^2 2 6(A-A5 1 yhtt(i!lr ; 'f7)fi)) . P«S 

mi*>#&m m, 7>n~vi mr-4b. 

^7Xy^X3(y^5*^tt(*H)K)) ) 

tfens. s«= t- ta«: s -a- * ic &»©*** 

SSJSffltft*^, WAtf, "f^M" . SH8#(1971 
¥). ®6 9 6KKffl«StlT^.5:7"DAi'7>8u 

w-wji/Tt Httac*t*if en*. *&, .fco® 
[0021] tgssjsisig^s-a-fciafric^wsisiUBt 

tTli. »STJtStt©*$*fe©*tffSb<, 

h %>9— i?. y^a-x**^^— ii tat 

TS**t. #OP**S"y— 

— tftUTtt. 8*©EiS©'b©Sfflv»«)::tirpS€, 
-t©WttTttfct*aBff*>S^ JUi-vf 

^6ttta3nfc*-x5xw»y->3. ^;i/*+->^— m 

(horseradish peroiidase)(HRP))^jfai,V>. Ol* 
**s*—Vtmft*t!iti?Z\z$>1tr) y irHMT-tVT 
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©Fab' <»?■•*- )V&%mm%1i.t>\Z. toZfrCSb* 
JW**->y-i?lCYM5 Kg£«AUfct>©£^* 
iff 5 KS&^3f+->y— tffci* 

A1-<b^ffitUT«. «)V-t*'sfr— tf©73/3£:fr 
LTW-i 3 HS&^A-r-Sdt^Tt?.. *©fc«>IC 
BN -D-^ 5 5W- T W-f S H - *> U- h 
K«#£fflH*C£#T?t*. »*b<ttN-(T--7W- 
-f 5 W 5 H (GMB S iKS^* 

ICIJ, W*£pH»6fc^L8©««K'p-Cttl OfcV> 

H7.o©o. iMi)>m®®mts.nwmit>nz>. :o 

V^nSfifttUTtt. HAH. t77T5'i'XG-2 

[0 0 2 2] VKSHftWtv'^itiftW 
£©S£tt. P#£gSffi*-?ift0 , C&V>L4 0"C©ta 
ST. »lfe^l/4 8«imKJ6:S«.5Ci:fcJ;0fT'3C 
i#T7£-5. KgSf«itT«. HAtf. pH6.0©5 
DMX5 1 W>v ! 75>lzgKe±h'J>?Alfi^tf0. 1M 

n>m.mmis.Em\it>n%. cn^izbrnzn 

77 4-1lE\Z&K>ttmZZ\tifiX'ZZ. foVMu 
AH. 'fe777 : '5>7XG-2 5 (7y;l/T->7- 77-f 

>^s*;nt tti-7»ffl . /w^-y;i'P-2 
Hens, ts t>\z«.)V**><?—v\z : ?*-)i&*mx 
\im-<ommiSimz\M.mm^mi,\z 

H. *)V***sjr-i>m£\zmVTft5£t1fiT!Z> 
&Wm<»9fr9fr7h ! r\i Fife. iB3»7*K 

[0 0 2 33 #«i8©S!£#fc*tt*tt«ttiHiUT 

«. ». jbtt. hk. WK«o#k *sv>H. awh 

B*8#©SiUm£fcH*©Jg*±?»aW sn*. * 

£?. ®:S#K#8;**fcffifcltiffl^^§tr-NG 
F^©»«r»ftttfe»itTlfaR«t#RJSSfT^fc«, 

cnicfflieT$5nfc<)M-* etttt kngf 

gaKfifc<fc©eStt£iuATE«att-5. C©*jW« 



©m »ittifflK^s*©tttu»*fctt-&© 

© : (PT^^nfcSjS^fiEttlC^t+v^-tfwSH 
£iDA, 4i;&ttH©K3eKt>U<ttS3taffiSjW^T 

<3> : ±!2(D~©©ffi^*H«]fi©t r-NGFgfiK©g 

*$&m\znLT$>t>fr\;tbft\,\ t kngfss©©® 

ft&fc L < tt^»*i©Hffi&fimiflMliLT^jS t 
T*<. 

® : *ttfi©t K\G Fga®£3tf#«ra*tt(Mtt 
iitfl) K^t»Ttt6tl&ttJtflEt> U< ttttX*JE&«(9 

ft«a»c»Ttt». ^sfWigtt^wt hNGFseewa 

*&. fithNGFgagfiWmwestern yD7T^> 
^ CW. N.Burnet te, 7^Ux^*jP /VftffrSXHJ 
— (Analytical Biochemistry), 1 1 2, 19 5(198 
i)] ic«k*thNGF8eg©&ffl-£SfciflJffl-r-5;: 

[0 0 24] fiTFfcWestern 7"n»,/x-f >?©£#0i|£ 
bhNGFSag^tra^S. {siAHsample b 
uffer CU. K.Laemm] 1, =M 5^-(Nature), 2 2 7, 6 
8 0(1970)) \zmt%. d©«6, ®7C*jiLT2- 

> 7" h xf> j -fr&to a (STc^frT) tin A 

£0*tt*ttlOOire5#IWtottl,&0'&, ttftttcfi 

•oaotf*. ttauMfttLTtt. gsfs«<#s-c#-st>© 

&#«fctt{a|AHSDSfc£tr#'J7 

y)ifre > m&s&-hB±)iu-xmz&-r. c<o^m 

aft«^»T»D. «AH. Burnette ©££ C7^-»J 
x-f*^ /H^SXr-'J-OVnalytical Biochemist 
ry). 1 1 2. 1 9 5(1981)D fc£#$tf&n*. ifclC 
X h D-fe^D-XK© t hNGF &ffcffi^W*ST«iffl 

»ffiT^ny+>^Ufc©t, »imftK>S&ff5. » 
1 fitftt UTffl^* t hNGFgaHttfrt UTtt^Jil 

»T?t>«sbfc"b©-et>m»*5, «stfc"b©©**qf 

*UV>. ^Dy+>y«©3Htt«:K^©*fl:ttT 
tt, BK±©thNGFgaR*tjgltt#itS£-C£<& 

*ft-r»n«i»nr , bfi<, w*.ffsaT»4~i 6«fiai 

•Cff5. ±E©Sltt#S*S©©*. S2tt*a6:Sff 
5. fflV»*»2|«f(ctLTtt, »ltt#t!S^-pe, *^ 

»5RttS^tfcIgG*if*t#^6 n*. ««»*©* 
rp), 7M>y 7 7X77*— e*if*^fe.n*. 

» 2 tt^SJS©*^ t LTtt» 1 fittKJg 2 fift*t*S£ 
ff5. ±i2©S2fiftS*£:©©^. RfiSffK - ha 
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£. ±E©Westero 7n?y-f >jfett, fa5 0ng£U: 
«©t hNGFg&B<Z>A>K0>fi;£i:, *fttta>/t> 

[0 0 2 5] ftfc, *«WM«»*J;tfHffl«C*^T, 

aa4>75/»ftse*^T«*-r««^ iupac 

-IUB Commisstoo on Biochemical Nomenclatur 



DNA 




A 






C 






G 




V7~y 


T 






A, 


Ala 






R, 


Arg 




7)V*-> 


N, 


Asd 




7XA?*> 


D, 


Asp 




7XA?*>& 


c, 


Cys 




yXf< > 


Q. 


Gin 






E, 


Glu 






G, 


Gly 






H, 


His 






I. 


I le 






L, 


Leu 






K, 


Lys 






M. 


Met 






F. 


Phe 






P, 


Pro 






s, 


Ser 






T, 


Thr 




:Xl^> 


W, Trp 




: MJ7h77> 


Y, 


Tyr 






V, 


Val 







0-D3 i-10BTOl¥l 1^15BA>6WfflffiA 
»»9f^Bf(I F0)ICSK##I FO 50 2 17£L 
TSFKS tlT V> S. $fc»A<f * U K- 1 ¥ 1 
2 7 B ICSffl|£JE®X*^K«4ftX*ftffiW^f 
(FRI)tC3ft#^FERM BP-2 6 74£l/t« 

[0026] 

Vmm flTFIC, £J6R ##W£$tfT, #589I£ 
b hNGF%%^*-<Pfl|g(l) 



h h ^JfllfcDNAti: Of^K^tt&A EMB L 3 V J Lv 
479*)- C*D>ry£(Clontecb)tt) ^«INM 

>(7T*>tAtt, /W#>H-N)±lc»L&a, 0. 
5N NaOH-1.5M NaClBMfc6»K«U 7 
7-yDNA^I4$tm 0.5M Tris-HCl 
(pH8.0)-1.5M NaCl*Kl;:6#n»U5:. * 

*>77>£2xsscjg&t;:^U B«&80t:, 2 
^W2iS-r^c:tlci0DNA^^>^7>i:@^L 
ft. »^Uy^CUlIrlch,A.)6, ^^f^v 

-(Nature) 3_0 3 , 8 2 1 (1983)] <Ot hNGFfifi^ 
£#%lCLTt h/}NGF&a-FT*DNA(0. 3 8 

#>v->tt)£m>T S2 ?-?%M\s1thv>Z7u--f 

t\s1t. DNA£HftU&7*JI^-ft. SS^D-y 
6XSSCO XSSC = 0. 1 5M NaC 
1, 0.0 15M?l>8thUW), 5XDenhardt , s, 
0.5%SDS, 2 0/xg/al3Ett-lHrfl|?-DNA««+ 
1 0ml*T6 5 1 6P»N. 5£ft. 7^ 

0. 1 %SDS®&*T£ilT5 
#Tt>31K 1XSSC, 0. 1 %SDS&f£*T, 6 

A j3LN2 1 1 3«k0r^^X (Davis) 
&(Davis£, [7FA>Xh • /Wf'J 7JI- • vi^f 
>T#X( Advanced Bacterial Genetics)) .Cold Spr 
ing EarborLaboratory 1980)te«fcD7 7— $>DNAfcffl 
fflbfc. &ICA0LN2 1 1 3£SmaI £ApaIT«»r 
U ChNGFBfi7ftfttrDNA(nikb)««DiB 
U 77X* FpBlttescriptIIK(h-3-#-,kD« 
A)©SiaI, ApalfiMfcfcJfAU 7?X5PpNGF 
P 1 0 7 G£Hfc. »Xattfc«#©^Eai*S'-* 

3L<Pg«lfcfe<P) (BWI»:EII*^1) - 
nfc&SEW**'f? 1 *-<Natare), 3 0 3, 8 2 1(1 

983)fceft3*rtt*«eH&. «a3-F«rcBSS£ 

fcHRbfc. ±S2<O77~;>A0LN2 1 1 3DNA£ 
•fKMBgHIT«RrU t FNGFSSODNAWfr 

-pK S V - 1 0 (7 7 *T^7) t«M»*Bgiirett 
■U ±E<&fcFNGF«^S£trDNAWK-(1.8 
kb)fcT4DNAU#-1?T»»l,&. £<&R*f8£/B 
t^TX^xU t7 3 U (Escherichia colDDHlOff 
KttfctfrK 7>K3/U>»tt©W««l#©i^ 
CxS/xll t7 3 >J (Escherichia coll)DHl/pM 
NGF 1 0 1) *6*(ib&^X5 FSpMNGF 1 

Ol£tfr£bfcJ04L. 
[00 27] 
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mm fcKNGF%g^*-<ft«g(2) 

1 TH£ttfc:/5X * HpNGF 1 0 7G&m® 
SM&Bcl I*U;tfApaIT#SrU fchNGFjgfc^fc 
StM>NA«fr(0.8kb)£JMIIl/&. i©0. 8kb Be 
I I -Apa I «ffrtft*ft*7^^-SN 1 (Eg 
%:ggffj#^2) , SN2 (S^:E^JS^3) 
tfSN3 (S5?J*:ffi^S^4) (ISl.Utfffl 
6L#»>£*fi£U T4DNAUS- IfTiMSLfc 
BglllT ^n:tl:J;oTO. 8 kb Hindi 
II-BglllDNAWH-^SStlfc. >^7XaHpSV2 
-gpt (»<X>X (Science), 2 0 9, 1 4 2 2 (1 
9 8 0) ) £WHB*EcoR I fcHlndliretttfU 
SV4 O^D^-^-fc^t^. 6kb EcoR I —Hindi 
IIDNAtftf-fcJIMBLfc. HpMTVdhfr 
t*-f ^-(Nature), 2 9 4, 2 2 8(1981)3 £0 p 
olyAtttt««££trl. 6kbBglll-EcoR l»rfr€* 
fBbfeo ±E©SV4 0^Dt-^-^tr2. 6kb 
EcoR I - Hindll IDN ARM*, thNGFJBfi^ft^ 
00. 8kb HlndI!I-BglIIDNAKH\fc,fctfpolyAtf 
iDffi«£frtH.6kb Bglll-EcoR I #rfi*£T4DN 

7 3 U (Escherichia colODH 1 0#H<aft*frK 
7>K^U>»tt©»B«l# (XyxU t7 3'J 
(Escherichia coli) DH 1/pMNGF 2 0 1) 
mbft^yXS HftpMNGF 2 0 1 
[0 0 2 8] 

##0H3 b hNGF^S»g-©«»(3) 
##«2-C#&nfc^7^5 HpMNGF 2 0 lfcHind 
IIITfSMU DNAtfy*?— K Klenow77^> 
hfiJ&fc«k0¥»fcbfc®^ BglllT^SrbTttO. 
8kb DNA»ffrft»(iU&. -*^5X5HpTB3 9 
9 (1$RiflB6 1 -6 3 2 8 2 KEtt)«EcoR I T«»r 

BgIIIT«KbT»3.9kb DNAKWrtUfc. dtlS 
2^©DNA»M*&T4DNAU/f-tfK«:fc<fcDS« 
fcU ^7X5 HpTB 1 0 5 4£#fc. &fc, AAX 
*-DHFRcDNA£;rr*:/7XS HpTB 3 4 8 

mm 6 i - 6 3 2 8 2 ice*) s c u i -cmniT* 

*ytt7*X77*-1fTffi3IU ClalTWBfLfcp 
TB 1 0 5 4 <fcO#»8S£ftfc2. 4kb DNA0rfr 
(MnL VLTR, fc hNGF <hNGF)fflfc?\ 43«ktf 
SV4 0DNAfi*X^>fX #U (A) tfiD 

««£<&») £ii&UT> T4DNAU#-i?KJ&fcJ; 
0 fchNGFBS^^-pTBl 0 58£«H6L£ 
(07*<fctf8#fiB). 

[0 0 2 9]#%«4 CHOgjfiflggSa 
7r;V3>i/^-U (fig 6 cnMC 5 X ^fl&ifcjfoflt 
AA12*MAn, AA7^-DHFR" C HOfiSB 

&3 7ic-c-***ufc. ^«(7xio b 

B/r-f y>a)fc, £JfiWlTM#5nfct:hNGF$8 



S^**-pTBl 0 5 8(1 Oug)m^T#y/\J±$ 
<D%m (tf>f nOv-(Virology)5_2 : 4 5 6-4 6 7 
(1973)] fcttoT#R<E*L&. 4^K3 7 , CTSS 
•rfcft»»WUT*B*»ttfc. 2B&IC, 5% 
B»*BJeilMfrfcJ:tf 3 5 //g/mlco^D U >««tr 

^y3a*MEM**T«»jt*ffoT, aaeioa 

«»iftT?«*&ll6it-5ttt2-3am«(^ DHFR* 

(h £ o xmm u fc«iB*«3 n x- & £ Lfc. 

[0 0 3 0)#%^5 »*CBtt<Pgp--x>yfc < ): 
^hhNGFMfi^0%^ . 

##«4-Cfffc»«C««BB©^n-x>yft, 4i«(0 
frfcK »««ft#(^n->fcsn&t)0)CHO-D 

5, CHO-D4 2*3 t fcr;CHO-M3 6£^. £D 

if*. 3 5/xg/ml(D7 f nU>, 5 OlU/ml^xvU >fc 
^1/50/1 g/Bl X h Vrf H T-f tf*01^ y 3 

a*MEM*»ICT**l/fc. irIShfc*^a->© 
■BliU^n^-f v5/afc*tS, »BjW»8 0X3> 
7^X>McftofcR, «U**tt£3aftl,T, 7 2P# 
m*««, E§l_bf8*<0NGF£E I A [^-y>#- 

a; /vf***** w*?-^*^ y*- * 3 

5 i^-ya XBiochem. Biophys. Res. Connmin., 1_ 
5_5, 4 8 2 (1988))] TSiU:. thNGF£gg 

fc v> c Ho«Bo«s±fl}iciiN g f \vmz nufr? 

fc. 
SI 





NGFCng/ml) 


CHO-D5 


1 10 


CHO-D4 2 


39 


CHO-M3 6 


24 



C H OHBIfittR»fif-S-^WlC56S1- * COS HUB J: 

0 t>*S© b h N G F S&g -T 5 Jl €? S C t A^W 

[003 1] , 
##«6 .fchNGFMtaCHOiUMIt . - , . 

3 161 0nM^>H/*"fe-KMTX)6^t»yj^ 
93ac*MEM(6 X^S&J6jfa«3 5 tfg/ll^PU>ft 

XTttiE««:Ji«H£*L,fc©T, MTX«S£ 1 0 0d 
MlC±lfT««t«*6t3^tfc. Sit, MTXHS6 

1 u uttztwammm&Lttiii, 3~4bk« 

SSffoT«S*8ft*t 1 0 t fi©MBaD»§a©ffl 
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ttic«fit£tti;afc. £®j:3fcLT*&n&in»tti 

XMTX*«*ft^*«lfcHUT*«**»ft«lftl/ 
fcfc*. 1 OMMMTX^aTtr^HLTfeiE^ICliii 
IL COlOuM MTXI:i»tt<DCHO-D3 1 - 
10M(IFO 5 0 2 1 7, FERM BP-26 

1? ft fritz. 

[0 0 3 2] m®7 thNGF©*B 
##PJ6T^6nfefflgattCHO-D3 1 - 1 0£5% 
^JfeABifofS, 3 5/ig/ml^DU>, 5 0IU/ml^--> 
U>, 5 OMg/mlXhl^hT^v^fccfctfl OmM 

^ v h h**tr*OK* *»t 5 

*K2. 4mg/10>t hNGFj&«±K3ttTH*J:£*tE 

lAT»#t>ft. **«£a^#IBU *a>«*±m 

2. 21tZAPMSF^g»fiS0. lnMK&*<fc'5fc* 
jtoU 0. 2N»8TpH6. 0KJflIELfc<D%8&#» 
L&. 8&nfc±ilH£0. 1M'J>8«««PH6.0 
-lmM EDTA-C¥ftftS*fcS- Sepharose *y* 
m «MJSkhNGF<B»»©»» 



*A(2.6cmXl4cnOlcK«$'a:, 0.1MU>&g«« 
pH6.0-0.15M NaCl- lnM EDTA- 1 0 
%9\)lZU~)V^im\s1tO*>, 5 0mM Tris-HC 
l pH7.5-0.7M NaCl-lmM EDTA- 1 
0%*f*)-tU-)\,T®mLft. thNGF£atf77? 
S/3 ^77D-tA(^'f^YM10, 7 

^□>a)-c»3 o»K«*i,fc. ft&nfc»«#£2 

OdM Tris-HCl pH7.4-0.5M NaCl-1 
mM EDTA- 1 0 %tf U ^a-Jl,T¥Kffc$tffcSep 
hacry] S - 1 0 0 H R ( 2 0 Oml, 1.6cmX100c 

aft-t > h U ^1/ y ^ 1 0 (7 5 a >tt)-C» 1 0 ttlcfltt 
Lfco ft6nfc«»Ktai*HPLCfc*^ bhNG 
F£«SLfc. ffctoft, Asahipak ODP 

-5 0(1 0. 0dudIDX 2 5 OnnL)*7AK:*>W\ 0.1 
% h U 7^*DBKS^tr 0 - 9 0 X7-fe h >J*o 
«*«3EK:*W, thNGFG>«Hgfil.2ng(75y 
«»«r±D)€»fc. 213**. SD 

S - # »J 70 U JP7 5 «ffiH P L 

»Snfc3B«AS!thNGF©««tt9 4X 

[0 0 3 3] 





fficS 




£fchNGF 


«* 




(ml) 


fog) 


(Eg) 


(%) 


tm±m 


2,200 


11,000 


5.3 


100 


S-Sepharose 


4.5 


24 


5.0 


94 


Sepbacryl S-100 


2.5 


3.7 


4.7 


89 


EffiHPLC 




1.3 


1.6 


30 



Z 5 tTH6>nfc88£iB<fe 1 6 X#'J 7* 'JJV75 H 

«3 7s.mm 



MftLlt. m*#m sksbsu ssso.o 
ease***-. 

[0034] 



7S/R 


S«ftfc l) 


g&®2) 


Asp+Asn 


1 3.0 


1 3 


Thr 


9.7 


1 0 


Ser 


9.2 


1 1 


Glu+Gln 


6.6 


6 


Pro 


2.9 


3 


Gly 


7. 3 


7 


Ala 


6.9 


7 


Val 


1 2. 8 


1 3 



.4 
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Met 


2. 1 


2 


I le 


6. 1 


6 


Leu 


3. 2 


3 


Tyr 


2. 3 


2 


Phe 


7. 3 


7 


Lys 


9. 1 


9 


His 


3. 9 


4 


Arg 


7. 3 


8 


Trp 


3. 0 


3 


£ tt 




1 2 0 



1) Asp+AsdStI 3-tLTfrgLfc. 

2) t hNGFit£7©8gffi^e>«£j£Lfc75yK 

fc*5, Ullrich S«vt7Xj3NGF<>:©lfclStA^. fch 
NGFAU 1 8<I©7SySS^?i£S ( h«U£LT^S 
(*-f ^-(Nature). 3 0 3#, 8 2 1K0983 
N*«7S/&ffiJ*J 



¥)) . «»khNGF©N**75yWB*IS»l8?' 

TJH7 0A)SfflUT»Slfc. ^W«g*^^4lC* 
T. 
[0 0 3 5] 



PTH-75/K DNA«k0ltJ£2 





Residue 


p mole 




1 


Ser 


6 0 5 


Ser 


2 


Ser 


495 


Ser 


3 


Ser 


3 84 


Ser 


4 


His 


7 8 5 


His 


5 


Pro 


7 0 5 


Pro 


6 


I le 


7 6 7 


1 le 


7 


Phe 


8 2 9 


Phe 


8 


His 


34 1 


His 


9 


Arg 


700 


Arg 


1 0 


Gly 


42 5 


Gly 


1 1 


Glu 


478 


Glu 


1 2 


Phe 


517 


Phe 


1 3 


Ser 


97 


Ser 


1 4 


Val 


467 


Val 








Cys 


1 6 


Asp 


297 


Asp 


1 7 


Ser 


58 


Ser 


1 8 


Val 


392 


Val 


1 9 


Ser 


73 


Ser 


20 


Val 


476 


Val 


2 1 


Trp 


95 


Trp 


2 2 






Val 


2 3 


Gly 


166 


Gly 


24 


Asp 


1 7 9 


Asp 


2 5 


Lys 


24 5 


Lys 
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26 


Thr 


74 


Thr 


2 7 


Thr 


1 02 


Tbr 


2 8 


Ala 


1 7 9 


Ala 



»8t hNGF 2. 9d molefe»«ffcfflVi&. 
[0 0 3 6] KYyz»&M CNatita 6, yt-W 
;t-f*4r5XhU-0. Biochem.), 5 9, 17 
0 (1966)) TiB^«»t hNGFOC*JS7^yKtt 

NcSIUItt. «MM¥Mh 1989^) TP^ 

£«S*, f§6ftfcfc hNGF0«*jSttpH9- 1 0T? 

V^XNGF( Collaborative Research Incor 
porated )0*ntBffHi;T»ofc. ^U-f > Utf 
-^(Brain Research), 1 3 3, 3 5 0 (1977), X£X 
^>J^>*;p •feJI/ Utf- ^(Experimental Cell Res 
earch), 1 4 5, 1 7 9 (1983)*J:tfi?*-4-j|< 

-Jx-DIMXVX Utf- ^(Journal of Neurosci 
ence Research), IX, 2 5 (1987)fcE«£ftTv>5;£ 
tt£ttK PCI 2fflJ3S(7)»jg^gcO#^ (neurite ou 
tgrowth)*JB«fcl/T, $$3bhNGFC0g££S8£L 
£££3* fflSt hNGFttT^7X2. 5S-NGFCD 

*>*;p /Vf*n$*— (Developmental Biology), L 
1.1, 6 2 (1985)fcB«anTVi**ttfc«ts 1 h 
UR0!Hl&ffitt&IIKdorsal rootganglia; DRG)I: 
*fr*»SthNGFOffffl*B|^3t. «OttJ|, JfitlS 

t h n g f mm&$n i&md r g> s$^#gno 

[0 0 3 7] 

##W7T^enfc«SthNGFSffl^T, ^CDfl^ 

fit hNGF(5 3 Qiig)\Z0. 2ml© 0 . 9 %NaC US 
ttt0.8mlO0.01M HCli*SD*T8#L&. < 

13 15 20 
S-V-C-D-S-V-S-V 

54 58 60 



*dO*tt©pHB2. 2"T*-d&. ^n}CfiStt;Tl/50 
ICftSi 5 IC, 1 mg/ml a)^^S/>(Sigmatt)*ttfe 1 
0.6m lira AT, 3 7 "CT 2 2 RflWfi*a#&. 
9 5 0 wl£8»U 50u\<D2 5 OmMU>KJg«jS 
(PH6. OfeJpATRKtffilxfcfcflDfe^^lBft 
»tb&. ^»ffift«&HPLCICf*U "V/^H 
Vyfcf^fcfr^fc. TSK-y;i/ODS- 1 2 0T^ 
7/*(*V-tt. 0. 4 6X 2 5cm)£flH>T> 0.0 5% 
TFA(A)fc<fctf9 9. 9 5%7-feh~MJ^0. 0 5% 
T F C (B)ofi^*ftHT©*ffl^ny5 AKH6oT« 
WSttlml/nlD, t*ffi»fitt2 2 OoB*«fctf2 
8 Onnio 





%A 


%B 


0 


98 


2 


1 


87 


1 3 


3 5 


73 


27 


40 


40 


60 



^7is>m{t®5 OuWZl 0 OmM DTT^ffi 

^*a7cLfc*>^*rai;j:5iiiiPLct#u * 

^Dr-1 , >^^x>^*5g(AB Itt)7^yKffi^J 

[0 0 3 8] *^^H«KTI^*rE^J~ 
1, E#l-2, ££tfffi0J-3£^ *O3fl0>?X 



65 



F~E-T-K-C-R-D-P-N-P-V-D-S~G-C-R- 
70 73 

G-I-D-S- {&m:&wm6) 

E*)-3 

102 105 110 115 

I -R- I -D-T-A-C-V-C-V-L-S-R-K-A-V- 
120 

R-R-A 



(EflJg:Sff]&#7) 
C©^^H(2 0 6 0pjiol)*«ttTIC«l8*EH 
Ufc&O. 3mIO5 0aMSK^h'J^A(pH6. 0)(CS 
CVmmiZO. 4 8/*g(l 4pmol)W-^7< 



^»(¥P)tM«X^(tt))«:lraAT, 3 7rT2 0«MR 
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%A 


KB 


0 


100 


0 


1 


97 


3 


25 


82 


1 8 


30 


60 


4 0 


3 1 


100 


0 



iS^^ H £ D T TTjStcJSS l/fctf > 7VH£ E) & J: 3 
iCHPLClCttU ^^HVytrv^Sffofe. ^7* 

<@©774> r *>K77?;<>h-l. 77*^>h-* 



*2. 77y>>h-3)SH«U -tn-Fn^Lfc. 

icfc 2 55S1*t3©yXx'f >BbW*fiJ<S*lfc. 
[0039] 
[£5] 



1M 

1 




Phe(.go;AiaC86; 


77^/^h-3 
Val(115) 


2 


Val(43)Tyr(43) 


Glu(78) 


Asp(70) 


3 




Thr(45) 


Ser(8) 


4 


Asp(43)Thr(28) 


Lys(62) 


Gly(47) 


5 


Ser(17) 






6 




Arg(78) 


Arg(27) 


7 




Asp(49) 


Gly(24) 


S 




Pn>(33) 




9 




Asd(31) 








Prodi) 




* 


1 i 


F"-E-T-I-C«-t-D-P-N-P«* 
1 

A m -C 1M 


Y•«-D-S-G-C• , -R-G T • 
1 

yi?t_£iu 



©(fcBttv Cys^-Cys". Cys"-Cys""45J:tfCy 
s"-Cys ,,0 -C».5ttea63nfc. noyx;^ Hit 
^«JCSJH9LK*f. Sfc, fchNGF©75yfe 

[0040] 

JUMl fibhNGF^Jgo~:Hl/fift©feai 
#3*W7T»&tlfct HNGFSRibl Adjuvand (RIB1 
IomuDoebeo. Res. Inc.) t£<Mah> -troig^ffeS: 
7-9-*(-a-y-5>H*7'f h #S«1.5kg, 
tt)©ttffi&TKttStbfc. -E£0©t HNGF88 



fittl 0 OtfgTftofc. O0ftKI3fi©hhN 
GFtRlbl Adjuvand (RIBI ImnaDocbei. Res. Inc.)i 
©E£ft£EU7lWC5~7|lttWUi:. ±E©«fc'5 

NGF£fiEfr*EL I SATEfcUfcte*, SiHffi 
ft<ffi( 8 IE ; 1 6 , 0 0 0 fe)ftf8» enfc. ±E©ftjfJi 
fllST'n'rOA-Sepharose (Pharmacia Fine 

CbenlcalsCo., Ltd., Sweden 0.2M NaCI££tf0. 

lM'J>»8«rtt (pH7. 0)-C¥«ftUfe*7A(lm 

DCMttaix.. mesrsgT+^ftm o.2ms# 



-736- 



(31) 



ftKW6-3 17 58 7 



trlXI»"C*HiLfc. ) KcfcOfBKU ftfchNGF 
K#IgG®#£#*:. 
[004 1] 

&JM2 e i Atfefejflufcb hNGF^ga 

alcon Co.,Ltd. f USA)C*««l Tft&l 0 0 tfg/ml<Z> 
fitt hNGF IgG@#£l 0/zl-f^»ttl/*fiT2 

CKD^U-h^O. 4M NaCI. 0.1%B 
SA, 0. 1 %NaN 3 :fc£t/lmM MgCU££tJ0.1 
M Tris-HCl buffer(pH 7 . 6 )T> 2 Hftfco*: 
WUbuffcrftjSDAd 3 0Ml/»>XJWaflT2«f 
RW»&. *lCX*>^-FthNGF*^trtK2 0/z 
l£iD&* aflT4«fWiJ)o<DSaU&ft±Ebaffer 

GF IgG«(3 5ng/Bl)*3 0/tl/9X/HD*., - 
l&4X;?M&Ls ±EbufferT?2Isifl6»tfc. ffithN 
GF IgGiB»Obf*^>7^Wi HSU. S.-M., Rain 
e, L. and Faugen.H. Use of avidin-biotin peroxid 
ase complex (ABC) in itmnunoper oxidase techniques: A 
comparison between ABC and unlabel led antibody(F 
AP) procedures, J. Histochem.Cytochem., 29(4). 577 
-580(1981)O*t6*ffl^&. *IC3 OalOXhl/^h 
7t?S/>-j3-D-#5£ hv^-if complex fcfti*. 
lWUlTHlfcft ±|5buffer T3@ft»L 
fc. ZKD^U— MC6 0mM<D4-metnylumbelliferyl 
-/3-D-#7* h^-«fi3 0 tflira*.£ST4P# 
UB-f >*:x^- h U 1 3 OmIOO. 1M glycioe-N 
aOH buffer(pH 1 0. 3 ) £iOATix&£#Jt£l£fc 
ft, Fluorometry J: DSbfci8« (Excitation 3 6 On 
n; Emission 4 5 Onm)£fil£L&, ##W7Tft6n 
&t hNGFfcffiHTCGE I A£froT#fcg«Pj&«8 
ttHlOKSTiSfcfc^fc. Z0&m>t>*El AB 
TSlPg/2 0 Ml/wellSSJgOt hNGFfctfcfflT 



[0 04 2] 

&IEfl3 8* CPBi)%lfe3feN G F ftfilgft CP Jt« 
^8B0!I 2 £ tlfctrt t h N G F IgGH#£ffl^fcE 
IAtSlCiO. S^(0»ftS*NGF<7>«[Stt$it«tt 

NGFtOg*pffl«£#i£>, 01 lfc^Lfc. HI 1* 
5, C*. €W?iK V^X, ^tf^3feNGF0||lC 

ft«X«tt*«fiT-r*i:fc3&«»^ofc. mi ib, ^J6 

M 2 6 ftfc#589!0R thNGF#U£ P -^JUa 
GtJB^fcE I A|-££S4aNGF<Dg¥ffi$jl£7K 
f. 01 ltt^T-f-ttbhNGF©, -OHW 
•>NGFO, -A— fcflltt^^y hNGF 
©. -A-BT2XNGF0, -□-*«< fcofcWtt 
At (3^7) »NGFG>IWft*n*hiR-i-. 
[0 043] 

*«WTttkhNGFftttHiUTWV» 
fcSt#*ft*tf«, thNGF£»a*T**jfcft21«># 

tt#OJB^»tl/T»6ft*. teoT**M©thNG 
FCD&ffl -iffl£ftlCcJ:S<h, ftfi®NGFeXtfftTll 
JgT*;:fc*<T#*0T?, thO#:ffi^ffi8!^C0NGF 

[0 044] 

[mm] 
62#!#^ : 1 
BHOftS : 9 7 2 

mxoM : m 
mm : -#« 

: genomic DNA 



EM: 

CCCGGGTTAC GCCTGTTGTC CCGGTATAAC CAT 
TGCTAGC ACACCCTTTC CCTCTCAGAA 60 
GTGCCCCGGT TTGAATGAAA CCTCTTCGTG ATC 
CCCTTGG GAGGTCAACT CTGAGGGACC 120 
CAGAAACTGC CTTTTGACTG CATTTAGTAC TCC 



ATGAAGT CACCCTCATT 
TCC AGGTGCA TAGCGTA 
TC TAC ACT TCG ATC 



he Tyr Thr Leu lie 



TCTTTTTC AT 1 8 0 

ATG TCC ATG TTG 
GCT 230 

Se r Me t Leu 
Al a 



5 

TTT 
CAC 



CTG 
TCA 



ATC 
GAG 



GGC 
AGC 



ACA 
Me t 
Thr 
1 

10 

ATA CAG 
AAT GTC 



GCG 
CCT 



GAA CCA 
2 7 8 
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Phe 


Leu 


I 1 e 


G 1 y 


I 1 e 


G 1 n 


A 1 a 


G 1 u Pro 


H 1 s 


Se r 


G 1 u 


S e r 


A s n 


Va 1 


Pro 










1 5 








20 










2 5 








GCA 


GGA 


CAC 


ACC 


ATC 


CCC 


CAA 


GTC CAC 


TGG 


ACT 


AAA 


CTT 


CAG 


CAT 


TCC 


326 


A 1 a 


G 1 y 


H i s 


Th r 


I 1 e 


Pro 


G 1 n 


Va 1 His 


Tr p 


Th r 


L y s 


Leu 


G 1 n 


H i s 


Ser 








3 0 










3 5 








4 0 










CTT 


GAC 


ACT 


GCC 


CTT 


CGC 


AGA 


GCC CGC 


AGC 


GCC 


CCG 


GCA 


GCG 


GCG 


TAT 


3 7 4 


Leu 


Asp 


Th r 


A 1 a 


Leu 


Arg 


Arg 


Ala Arg 


Se r 


A 1 a 


Pro 


A 1 a 


Al a 


A 1 a 


I 1 e 






4 5 










5 0 








5 5 












GCT 


GCA 


CGC 


GTG 


GCG 


GGG 


CAG 


ACC CGC 


AAC 


ATT 


ACT 


GTG 


GAC 


CCC 


AGG 


4 2 2 


A I a 


A 1 a 


Arg 


Va 1 


A 1 a 


Gl y 


G 1 n 


Thr Arg 


A s n 


I 1 e 


Th r 


Va 1 


Asp 


Pro 


Arg 




60 










6 5 








70 










7 5 




CTG 


TTT 


AAA 


AAG 


CGG 


CGA 


CTC 


CGT TCA 


CCC 


CGT 


GTG 


CTG 


TTT 


AGC 


ACC 


4 7 0 


Leu 


Phe 


L y s 


L y s 


Arg 


Arg 


Leu 


Arg Ser 


Pro 


Arg 


Va 1 


Leu 


Phe 


Ser 


Thr 












80 








85 










9 0 






CAG 


CCT 


CCC 


CGT 


GAA 


GCT 


GCA 


GAC ACT 


CAG 


GAT 


CTG 


GAC 


TTC 


GAG 


GTC 


5 1 8 


G 1 n 


Pro 


Pro 


Arg 


G I u 


Al a 


A 1 a 


Asp Thr 


G 1 n 


Asp 


Leu 


Asp 


Phe 


Gl u 


Va 1 










9 5 








100 










1 0 5 








GGT 


GGT 


GCT 


GCC 


CCC 


TTC 


AAC 


AGG ACT 


CAC 


AGG 


AGC 


AAG 


CGG 


TCA 


TCA 


566 


G I y 


G 1 y 


A 1 a 


Al a 


Pro 


Phe 


A s n 


Arg Thr 


H i s 


Arg 


Ser 


Ly s 


Arg 


Ser 


Ser 








1 1 0 










1 1 5 








1 20 










TCC 


CAT 


CCC 


ATC 


TTC 


CAC 


AGG 


GGC GAA 


TTC 


TCG 


GTG 


TGT 


GAC 


AGT 


GTC 


6 1 4 


S e r 


H i s 


Pro 


I 1 e 


Phe 


H 1 s 


Arg 


G 1 y G 1 u 


Phe 


S e r 


Va 1 


Cy s 


Asp 


Ser 


Va 1 






1 2 5 










1 3 0 








1 3 5 












AGC 


GTG 


TGG 


GTT 


GGG 


GAT 


AAG 


ACC ACC 


GCC 


ACA 


GAC 


ATC 


AAG 


GGC 


AAG 


6 6 2 


S e r 


Va 1 


Tr p 


Va 1 


Gl y 


Asp 


L y s 


Thr Thr 


A 1 a 


Thr 


Asp 


I 1 e 


Ly s 


Gl y 


Ly s 





-738- 



(33) 



#BB¥6-3 1 7 5 8 7 



1 4 0 



1 4 5 





1 5 0 










1 5 5 






GAG 


GTG 


ATG 


GTG 


TTG 


GGA 


GAG 


GTG 


AAC 


ATT 


AAC 


AAC 


AGT 


GTA 


TTC 


AAA 




7 10 


G I u 


Va 1 


Me t 


Va 1 


Leu 


G 1 y 


G 1 u 


Va 1 


Asn 


I 1 e 


Asn 


Asn 


Ser 


Va 1 


Phe 


Lys 














1 6 0 










1 6 5 










1 7 0 








CAG 


TAG 


TTT 


TTT 


GAG 


ACC 


AAG 


TGC 


CGG 


GAC 


CCA 


A AT 


ccc 


GTT 


GAC 


AGC 




7 5 8 


G 1 n 


Ty r 


Phe 


Phe 


G 1 u 


Th r 


Lys 


Cy s 


A r g 


Asp 


P r o 


Asn 


P r o 


Va 1 


Asp 


Se r 












1 7 5 










1 80 










1 8 5 










GGG 


TGC 


CGG 


GGC 


ATT 


GAC 


TCA 


AAG 


CAC 


TGG 


AAC 


TCA 


TAT 


TGT 


ACC 


ACG 




806 


G 1 y 


Cy s 


A r g 


G 1 y 


I 1 e 


Asp 


Ser 


Lys 


H i s 


Tr p 


Asn 


Ser 


Ty 




1 90 







1 9 5 



ACT 


CAC 


ACC 


TTT 


GTC 


AAG 


GCG 


ATG 


GAT 


GGC 


AAG 


CAG 


GCT 


GCC 


Th r 


H 1 s 


Th r 


Phe 


Va 1 


Lys 


Al a 


Me t 


Asp 


G 1 y 


Lys 


G 1 n 


Al a 


Al a 




2 0 5 










2 1 0 






2 1 5 










TGG 


CGG 


TTT 


ATC 


CGG 


ATA 


GAT 


TGT 


GTG 


TGT 


GTG 


CTC 


AGC 


AGG 


Tr p 


A r g 


Phe 


I 1 e 


Arg 


I 1 e 


Asp 


Cy s 


Va i 


Cy s 


Va 1 


Leu 


Ser 


Arg 


2 2 0 










2 25 





AAG 



230 
GCT 



GTG 



AGA AGA GCC 
CACGCTCCC TCCCCCTGCC 
Lys Ala Va 1 Arg Arg Ala 

24 0 

CCTTCTACAC TCTCCTGGGC CC 
[0 0 4 5] &¥\%n : 2 * h^Dy- 

mm&z : 3 7 mmmm 
mm® : m mmm 
m<D& : -*« * 

EM: 

AGCTTGCCGC CAC CATGT< 
CTCT 

[0046] mmn: 3 m?d$*- 
ew0>ss : 3 7 sfflomm 
mm® : ma mmmw. 
: -*« 

GATCAGAGTG TAGAACAACA TGGACATGGT GGCGGGCA 



200 

CTG ACC 

8 54 
Leu Th r 



ACG GCC 

9 0 2 
Th r Ala 



2 3 5 

TGACCTGCCG 
9 50 



972 



S/SDNA 



ATGTTGTTCT ACA 
37 

MDNA 



37 
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-3 17587 



: 2 0 



[0 0 4 7] E#)#^ : 4 * htfoy- : fi®R 

&m<D&Z : 1 2 RflKDSS : pSDNA 

E5*]<Z>2! : t£SS E#!<Z>ftf& : 

m<D& : -*« * 
E^J: 

CAGATCTGGG CC 
[0 0 4 8] E^JS^: 5 
EW0ft3 : 8 

E?9: 

Ser Val Cys Asp Ser Val Ser Va! 

5 

[0049] mmn: 6 * 

E#J: 

Phe Glu Thr Lys Cys Arg Asp Pro Asn Pro Val Asp Ser Gly Cys 
5 10 15 

Arg Gly He Asp Ser 

20 

[0 0 5 0] 7 *h#D?-:WRR 

mm&ts : 1 9 smom : k 

He Arg He Asp Thr Ala Cys Val Cys Val Leu Ser Arg Lys Arg 
5 10 15 

Val Arg Arg Ala 

[0 0 5 1] E**J#^ : 8 *M*oy- : ifUBtt 

mxo&z : 1 5 mmmm : tr^n 

EFJ<Z>£!:7Sy& * 
BH: 

Ser Ser Ser His Pro He Phe His Arg Gly Glo Phe Ser Val Cys 
5 10 15 

[0 0 5 2] E#l#*l : 9 h#Di?~ : ut&ft 

BH®£3 : 1 2 0 E^JCOSS : F 

E#l<D2!:7S/$ 

E#J: 

Ser Ser Ser His Pro He Phe His Arg Gly Glu Phe Ser Val Cys Asp 

5 10 15 

Ser Val Ser Val Trp Val Gly Asp Lys Thr Thr Ala Thr Asp lie Lys 

20 25 30 

Gly Lys Glu Val Met Val Leu Gly Glu Val Asn He Asn Asn Ser Val 

35 40 45 

Phe Lys Gin Tyr Phe Phe Glu Thr Lys Cys Arg Asp Pro Asn Pro Val 

50 55 60 

Asp Ser Gly Cys Arg Gly He Asp Ser Lys His Trp Asn Ser Tyr Cys 
65 70 75 80 

Thr Thr Thr His Thr Phe Val Lys Ala Leu Thr Met Asp Gly Lys Gin 

85 90 95 

Ala Ala Trp Arg Phe He Arg He Asp Thr Ala Cys Val Cys Val Leu 



12 
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100 105 
Ser Arg Lys Ala Va! Arg Arg Ala 

115 120 

[0 2] tt. ##«HT»en&^D->ftUfcthN 

■Eats*. 
[0 3] tt % #*mT»6tlfc*0-><fcLftthN 

[04] li, MMiTfietifc. fchNGFBSH* 

*-pmngf i o lvmsm^t. 

[0 5] It. ##«2Tff6ttfc. thNGFJHH* 
*-pMNGF 2 0 1 CD«fg0£^To 



110 



[06] tt, ##«2*rf»6n&, khNGFJSS'** 
*-pMNGF 2 0 1 CD«§Sg0£^fo 

[07] \i % ##W3T»&ftfc* fchNGFJBS'** 
?-pTB 1 0 5 8©«»H*^-r. 

[0 8] tt, ##W3T»Snfc, thNGFaS'** 
^-pTBl 0 5 8©**H**'r. 

[0 9] tt % ##W8T»6nt, ftHt hNGFOy 

[010] a, *n«2-c*snfc, thN 

GF#U^D-tW#«:ffl^t hNGFCDE I ACO 
[01 1] «, *«W3T»6nfc, «4<DNGFCDgS 



(5i)int.ci. s mtam ffmm^ fi feffin^fg^f 

C12P 21/02 ZNA H 8214-4B 

(C12P 21/02 
C12R 1:91) 
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